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ADVERTISEMENT 


HE Authors of Original Papers in the present Volume, 
are Mr. Frederick Accum Mr. Irwine'; Sir. A. N. Kdel- 
crantz; Dr. T. C. Hope, F. R. S. Edinburgh; Anthony 
Carlisle, Esq.; M. B. Donkin; Mr. Ezekiel Walker; 
Thomas Thompson, M. D.; Dr. Bullock>^ Mr. Dalton; 
Edward Howard, Esq. F. R. S.; Mr. A. Woolf; Andrew 
Duncan, M. D. F. R. S. Edinburgh; Dr. Prince; Mr., 
J. C. Hornblower, and Mr. G. Smart. Of Foreign Works, 
M. Regnier; Wiegleb; Guyton; Curaudau; Baunacb; 
Payfle; Parmenticr; Steinacher; Schaub; Nicolai; Bouillon 
la Grange; Klaproth; Lomet; TromfdorfF; Seguin; Ritttfri 
Tlienard; Vauquelin; La Place; Guyton-Morveau; Von 
Hombolt; Raymond; Berthollet, and Haflenfratz. And 
of English Memoirs abridged or extra£ted, Wm. Her- 
schell, L. L. D. F. R. S.; Richard Chenevix, Esq. F. R.S. 
and M. R I. A.; Humphry Dav'y, Esq.; Wm. Hyde Wol¬ 
laston, M. D. F. R. S.; Sir H. C. Englefield, Bart. F. R. S.; 
James Smithson, Esq. F. R. S. P. R. Mr. James Woart; 
William Fairman, Esq.; Charles Hatchett, Esq. F. R. S.; 
The Right Hon. C. Grcville, F. R. S.; Mr. John Dalton; 
Everard Home, Esq. F. R. S.; and Andrew Duncan, Junr. 
M. D. F. R. S. Edinburgh. 

Of the Engravings the Subjects are, 1. Dr. Young*» 
Apparatus for illustrating the Doctrine of Preponderance. 
2. Apparatus for Experiments with Spouting-Fluids. 3. A 
Luck of Combination by M. Regnier. 4. Solar Phenomenon 
obferved, by Sir II. Englefield, Bart. 5. Figure to fliew t1ie 
Proportion of the magnified Images of the fame Star at 
different Times, by Dr. Ilcrschell. GI Sir A. N. I^elcrantz’s 
Method of Railing Water in Worm^'I'ubs, C!ondensers, 8cc. 
7. Eudiometric Apparatus, by Dr. Hope. 8. Veflcl for In- 

closiDg 




ADVERTISEMENT. 


• * 

closing Anatomical Preparations^ and other Objects. 9i Cry., 
stal of Electrical Calamine. 10. Curaudau’s Furnace for 
evaporating by a 'regulated Economical Heat. 11. Mr, 
WoartV Method of fupporting decayed Timbers in Build- 
ings. 12 . Mr. ^airman’s Method of extreme Branch-Graft¬ 
ing. 13. Cit. I.fimet’s Addition to the Sextant for meafuring 
Vertical and Oblique Angles at the fame Inftant, from an 
Air Baloon, for Military Service. 14. An Apparatus for 
drying Precipitates, and for Processes of Congelation, by 
Mr. Accum. 15. Hydraplic Combination for rendering the 
Atmospheric Pressure effective in Raising Water in Worm- 
Tubs, by Edward Howard, Esq. F. R. S. 16. Improve¬ 
ment in the Syphon, by the same. 17 . A Rotatory Apparatus, 
by which the Power of a Steam-Engine is equalized without 
a Fly, and the Work may be stopped, or fet off in any Part 

t 

of the Stroke, by Mr. A. Woolf. 18. Improvement in 
Mr. Ezekiel Walker’s Reflecting Quadrant, by the Inventor. 
19. A new Steam Valve, which indicates the Strength, and^ 
without Attendance^iregulates the Eniission of Steam from 
a Boiler, by Mr. A. Woolf. 20. Mr. George Smart’s Ma¬ 
chine for Sweeping Chitnnies without Climbing Boys. 21. An 
improved Chemical Furnace. 22. Two Views of the Great 
Fiery Meteor vyhich appeared Nov. 13. 1803. 
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ARTICLE I. 

Mxpcrimtnti and Obfcrvations on ike Compound qf Su^hur and 
Phq/phorus, and ihe dangerous Expiqfions it makes tehen ex- 
pofidtoHeat, Frederick Accum, PraRicidChemiji 
and TeocAtfr of Chemiftry. Communtcided by the Authofn 

Margraff, I believe^ was the firft who noticed the Compound of 
combination of phofphorus and fulphur; and Pelletier 
amined afterwards this compound, and pointed out Tome offtrft euniatdi 
its properties^. The latter philofopher ftiowed, at leaft, 
that the compound refulting from the union of phofphorus 
and fulphur, in different proportions, is infinitely more fufibie 
than either of them taken feparately. Repeating the experi¬ 
ments of the French philofopher, I had no appreheniion that not fitppoM to 
the combination of thefe two lirople bodies was attended, 
under certain circumftances> with confequences which might 
prove fatal to the chemical operator. And it is with the view 
of preventing roy brother chemifts from hilling a facrifice to 
unexpeAed dangers, that I (hall relate an accident, which 
might have been attended with the moff dangerous con- 
fequences, before I ffate the properties which charaderife 
the compound which is the fufajefi of thefe lines. The ac* 
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Vdx.. Vt.*< -SERTRMaER. B 


cident 









COMPOUND OF SUIPHUH AND PHOSPHORUS. 


fulphui 

•rIi fls4 heat. 


(he 


Vof Au|cmiif--<;iyilwt''^luded to, happened in the following manner! Half 
SStioiwDal^ aft ou^.of phofphorusi cut into pieces of the iize of a pea, 
oil||win ounce Was inUr^uced into a Florence flalk, containing about ten 

ounccidf water; one ounce of fulphur broken into fragments 
onf of fame fize was added, and the whole placed on a 

d-bath. In a few minutes the union of the pHbf- 
and fulphur was cfTcflcd. On leaving the whole in 
leated fand, for about ten minutes longer, the empty part 
of the flafk became filled with denfe white fumes, which in- 
creafed more and more; being unable to obferve what change 
was taking place, I carefully removed the flafk out of the 
fand-baih, and agitated the fluid in Aich a manner, that the . 
fufed compound of phofphorus and fulphur ftill remained under 
the furface of the water. But the indant this was done, the 
whole cxjiloded in my hand with a tremenduous report; the 
mixture of the burning pheTpliorus was thrown into my face, 
and occafioned very painful wounds; the pieces of the Florence 
llafk were fcattered all over the laboratory, as fine as fand, 
and the larger parts of the neck of this veflel were driven into 
my right hand, as well as into the wall, to a confiderable 
depth* 

Repetition of Anxiuus to. underfiand the nature of (his unexpcfled ex- 

with fni^l^Tnd I again expofed (o heat, in a fimilar manner, two 

atfo with larger drachms of phofphorus and half an ounce of coarfely powder- 
^antitlesof thCgjj fylplim- ^ finall flaik containing four ounces of water. 

plofion Hhefore.The mixture, after having been left in a heated fand-bath 

for about ten minutes, exploded with prodigious violence, 
and a flafh of fire rofe up to the ceiling. The fame experi* 
nient was repeated with larger quantities of phofphorus and 
fulphur, three fucceflive times, with fimilar efl!eds. Thefe 
experiments were made at the laboratory, and in the prefence 
of the Right Honourable Lord Camelford, who liberally 
fupplied the materials for thefe and the following experiments, 
and permitted them to be made on his premifes. 

Another ac- Before I advance any thing further concerning the accenfion 
fion”o?tHfe*ftmc compound, I beg leave to relate one inflance more of 

a fimilar nature, which happened lately in my own laboratory. 
Mr. Garden, a pbilofcqihical gentleman immerfied into a 
veflel filled with warm water, a vial containing fix ounces of 
pbofplMrus, to which had been previoufiy added one drachm 
of a mixture of phofphorus and fulphur. The contents of 

tlie 


•aatare. 
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COMPOUND OP SUtPHUR AND PHOSPHORUS. H 

/ . • 

the vial* being liquified, (which was the intent of Jmpierling 

it into heated water) he removed the vial out of the fluid, * 

taking care to clofe its orifice with his finger, and thep agitated 

it gently. The moment this was began the vial burfl to 

pieces with a report like a gun, the burning miiture was , 

thrown in all direSions, and the whole laboratory was flfled 

for fome hours with a very denfe cloud of white vapours. 

Being thus/ufficiently convinced of the danger which attends Careful «nmU 
the combination of phofphorus with fulphur, under fuch 
cumftances, I introduced into a Wedgwood’s tube clofed atrhofphotut, 
one end, two drachms of phofphorus, and double that quantity 
of fulphur. I then added four ounces of water, and clofed diftulauoa* 
the other extremity of the tube wdlh a cork, into which a 
bended lube was cemented, which terminated under a glafs 
cylinder filled with mercury, {landing inverted in a bafon 
containing the fame fluid. I then reclined the tube, and 
applyed heat to that part which contained the phofphorus and 
fulphur; on increafing the heat^gradually a quantity of gas^^^rdedi gas 
was colleflecl, which amounted to nearly two quarts. *^'^*outeipio- 
RO exploflon took place. 

To learn the nature of tins gas, I transferred a quantity of wIiIlH, aiMcd x» 
it into the water apparatus, and agitated it in 
that fluid flrongly for a few minutes. Its volume was now fluid j 
confiderably diminifhed. On repeating the experiment in 
diflilled water, it was found that this fluid abforbed nearly^ 
of its own bulk. On fending up one part of atmorpheric air but took fire 
into a cylinder holding fix parts of this gas, an 
inflammation enfued, the cylinder became filled with whitemon dr wss 
fumes, and a white cruft lined the inner furface of 'the glafs. to larger 
Finding thus that the gafeous product was decompofable by ^ 
atniofpheric air, I colleded another quantity of gas, in a fimilar The rcfidue of 
manner as before; and mingled it gradually with ®**?®*'^”"*0 
gai till no further accenfioa enfued. The gas left behind ^ai mocT^****^ 
amounted to of the whole. It had all the properties of 
nitrogen gas. 

The white flakes which were coHeded from the Tides of theThepswI^ititcs 
glafs cylinder, as well as from the furface of the mercury over 
which the experiments were made, attracted moifture rapidly, phofphwwaddi* 
and became converted intoa cream^like fluid. They confifted 
uf fulphur, fulphuric and phofpboric acids. * ^ 

B 2 Oxigeoated 
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Oxigpnized muriatic acid gas a£ted more violently thaa 
oxigen gas, when mingled with this gafeous compound over 
mercury; the refult was a confiderabie detonation, accom« 
panled with vivid green light and denfe white vapours. 
Thega&wjs* From the refults of Ihefe experiments it becomes obvious, 
tberetore i the gas under examination was a compound of hydrogen, 

|cn,"1^ulphur,”** fulphur, and phofphorus. And if we rcafon from the nature 
and pboTphorui ;of the produdion of this gas, it is evident, th^t, during the 

afiion of the phofphorus and fulphur upon water, (he latter 
formed by the fluid is dccompofedf though neither fulphur nor phofphorus 

effefl this decompofition; this therefore is 
that fluid is not fuificient to account for the unexpe^ed explofion before 

>*hofphurft of In order to fee whether phofphuret of fulphur were capable 
fulphur can de- decompofing water in common temperatures, two ounces 
atthemmon were covered in a vial with eight ounces of water, and 
temperature. put aiide for furthcr)cxamination. The vial having been left 

unobferved, locked up in a clofet, fur fome weeks; the corks 
was found to have been thrown out of the vial, and the whole 
infldc of the clofet, which had been painted with white lead, 
was completely blackened; the parts nearefl to the orifice of the 
vial had a metallic afped, The fluid which was decanted 
from the phofphuret of fulphur had a milky appearance, its 
odour was like that of water lirongly impregnated with ful* 
phurated hidrogen; its talie was uncommonly naufeous. It 
had a firong a^ion on the greater number of metallic oxides. 

On mingling it with concentrated nitrous acid, a confident* 
ble precipitate enfued, which after being dried on expofure to 
air, was luminous in the dark and became converted into 
fulphur. Another quantity of the water which was fufiered 
to evaporate, fpontaneoufly depofited cryAals of a lemon 
yellow colour, but of an indeterminate* figure. There re¬ 
mained, therefore, no doubt but that phofphttret of fulphur is 
capable of decompofing water at ufual temperatures. 

As phofphuret Phofphuret of fiilphuf, compofed of three parts of phofphorus 

fujphur, hai alfo the property of decompofing at* 
greittr npiditjr mpfpberic air with great rapidity. It may, therefore, be 

employed more advantageoufly for eudiometrioal procefles 
be • good audio, than either phofphorus, or the fulpbureU of earths, alkalies, 
artiical agent. ^ mttals. If into ft dry glaft tube clofed at the top, and 

graduated 
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graduated into equi-diflant parts, a quantity of phoTpliwet of 

fulphttr, freed from adhering water, be poured, and agitated 

in the lube, fo as to line a coniiderable part of it within, a 

vail quantity of white vapour is produced the moment the tube ^ 

is immerfed in water; fo as to exclude the air. The vapours 

will be abforbed by the water, and when no further clouds 

appear, tiie procefs is at an end. The refiduary gas will 

then be found to be the quantity of nitrogen gas, which was 

contained in the air experimented upon in the tube. This 

procefs is far more expeditious than the flow combuflion of 

phofphorus. I mull, neverthelefs, remark, that phofpburet Thii phofphttm 

of fulphur Hie aU other JkbJiances hitherto employed (or 

cudiometry, cannot be abfolately depended upon for af-tion of chsniiiif 

certaining the abfolute quantity of oxigen, contained in a^^'*^^**** 

given portion of atmofpheric air. For as foon as the abforp* 

tion of oxigen is compleated, tiie remaining nitrogen exercifes 

an a^ion upon the phofphorus, by means of which its bulk 

becomes increafed. From a number of experiments made with 

that view with this eudiometrical fubflance, I am led toThethsniets 

believe that the volume of nitrogen gas, never increafes 

much as to part; confcquently the bulk of the refiduum, 

diminifhed by gives us the bulk of the nitrogen gas of the 

air examined; which bulk fubtraAed from the original maft 

of air, indicates the proportion of oxigen gas contained in it. 

Phofphuret of fulphur of the above compoiition alfo de- This phofphurvt 
compofes nitrous acid with uncommon rapidity at 
temperatures. If one part of phofphuret of fulphur be in-npidiy. 
traduced in the cold into four or fix of concentrated nitrous 
acid, a violent afiion takes place, the acid is decompofed, 
and both the phofphorus and fulphur are oxigenized, at tlie 
expenle of the oxigen of the nitric acid. A clear folulion is 
obtained, from which phofphoric and fulphuric acid may be 
fepanled in the ufual manner. 

Phofphuret of fulphur is foluble in exprefled or fat oils. If 
one part of this compound, freed from adhering moillure as 
much as poffible, be triturated in a Wedgwood’s mortar, with 
fix parti of oil of almonds or olives, a liquid phofphorus is 
obahied, which is far fuperior to that produced in the ufua] 
manner from mere phofphorus. This liquid phofphorus (bines 
and gives a very fine liquid phofphorus, with a beauliful\cllow 
iight* It may be rubbed over the fitce, hands, &c. without 

injury. 
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eOMYOOMD OF SULPHOR AND PHOSPBOROS. 

injury, tprovided the fluid be pcrfeQy tranfparent, and con* 
fequenlly contains not a particle of phofphuret of fulphur me* 
chanically fiifpended. 

The luminous properly of this liquid phofphorus is focon- 
iiderable, that about 4oz. of it, when contained in a common 
flze wine decanter, gives a fuflicient light to difeern objeds at 
a confiderable diflance in a large room, the moment the decan* 
ler is unftopped. - . 

Equal parts of this liquid phofphorus and oil of turpentine, 
when agitated together and poured out of any convenient per¬ 
forated velfel, cKhibits a beautiful phenomenon, greatly re- 
femblinga luminous rain, or fliower of Are. 

Though a liquid phofphorus may be obtained, as dife£ied 
before, no attempt fliuuld be made to apply heat to a mixture 
of phofphuret of fulphur. For an explofion was always the 
refult whenever I attempted any procefs of that Icind. 

Phofphuret of fulphur is foluble in fulphuric and nitric ether. 
If either of thefe fluids be fiiflered to fland for fome weeks, 
over a quantity of phofphuret of fulphur in a clofed vial; part 
of the compound becomes diflfolvcd in the ether. If the ether 
be fulTered to evaporate fpontancoufly, or when aflifled by 
heat, a multitude of exceedingly fmalJ cryflals are left behind, 
which flnne in the dark with a brilliant yellow light. A piece 
of cloth dipped into this ether appears luminous in (he dark all 
over, but in a few minutes this luminous appearance ceafes, 
and the whole appears to be (prinkled over with gems, ]f a 
feather, or piece of tow, be dipt in water, and then thrown 
into a bottle containing ether impregnated with phofphuret of 
fulphur; at the moment of conta6l of the two fluids, a hidden 
light of a yellow colour fpreads through the air, undulates along 
the furface of the fluid, and illuminates the whole bottle, 

Phofphuret of fulphur is foluble in pure or redified oil of 
turpentine, oil of rofemary, oil of lavender, and in the reft of 
the volatHe oils met with in commerce. The folutions are all 
luminous in the dark, and depofli the photphuret of fulphur 
when flowly evaporated, in the form of needle-fbaped cryftals. 
Highly rectified alcohol takes up a fmall quantity of phofphuret 
of fulphur, the alcoltcTolution isdecompolable by the addition 
of water. 

PhoTphuret of fulphur takes fire fpontaneoufly in oxigenized 
imuiatic acid gas. If a finl^ll quantity of dry phofphuret of ful* 

phur 
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pbur be introduced into a roeialHc fpoon, and then iromerfed 
in a bottle filled with oxigenized muriatic acid gas; the com. 
pound indantly kindles and burns with great vividfiefs. The 
refults of this experiment of courfe are phofphonc, fulphuric, ^ 
and muriatic acids. 

Fhofphuret of fulpburi when in aliate of inflammation burns When alr^y 
alfo in nitrous gas, and in gaieous oxide of nitrogen. t?nu« to bunion 

If a piecq of cotton be impregnated with phofpburet of ful- nitrous gu and 
phur, and then furrounded with wool or tow, and placed nitrous 

der the receiver of an air-pump, the compound (bines with a Combuftlon in 
beautiful yellow light, which increafes in proportion as the air pneumaiie 
is more rarefled. On re-admitting a fmall portion of air, a advanugeoufly^ 
beautiful Corona or Aurora Borealis pervades the receiver. If performed on 
a thermometer be included into the cotton containing the phof- 
phuretof fulphur, it rifesin proportion as the light increafes, 
and in this refpefl, as well as in the former, the phofpburet of 
fulphur anfwers better for this experiment, which was firfl no. 
ticed by Van Marum, who made ufe of phofphorus. 

The formation of phofpburet of fulphur feems not to be at- *• 
tended witli any change of temperature, as is faid to be always thcT^^nl^on 
the cafe in all chemical combinations whatever. For if tlie o(^ phofphorus 
pho()}horus and fulphur be immerfed in heated water, at a dif. “ 

lance from each other* together with a thermometer, no in- 
creafe or decreafe of temperature could be obferved by means 
rf the molt delicate inltrument. The compound of phofpho- Uismorepoi- 
rus and fulphur afls more violently in dellroying animal life, 
than phofphorus alone, A cat which had eaten two grains of 
phofphorus repeatedly without impunity, died within half an 
hour after having fwallowed one grain of phofpburet of ful- 
phur. 

OU Compton^^rect, SoftOf 
Aagiifi 16, 180S. 
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(Condudedjrwn Page 304. VoK V } 

ff 

Ohjirvatims qf the Tranjit qf Mercury over the Di/k qf the Sun ; 
to wfdch is added, an Jnve/Kgution of the Caufea which often 
pf'cvent the proper A£tion qf Mirrors. By William H*x- 
schel, LL . D . F . R . 5 . 

Mercvry neatly W^ITH a 10-feet refleflor, and magnifying power of ISO, I 

faw the corrugations of the luminous foiar furface, up to the 
very edge of the whole periphery of the difk of Mercury. 

10*^ 27'. When the planet was fufficiently advanced towards 
the largeft opening of the northern zone, I compared the in- 
tenfily of the blacknefa of the two oljedts; and found the diflc 
of Mercury confiderably darker, and of a more uniform black 
tint, than the area of the large opening. 

10^ 32^. The preceding limb of Mercury cuts the luminous 
foiar clouds with the moll perfe£l fliarpnefs; whereas, in the 
great opening, the defcending parapet, down the preceding 
fide, was plainly vifible. 

It ihould be remarked, that the inltrument here applied to 
the fun, with the moderate power of ISO, is the fame 10-feet 
rcfleAor which, in fine nights, when direCled to very minute 
double liars, will Ibow them dillindly with a magnifier of 
1000. 

Oieit mtgiiU Having often attempted to ufe high magnifiers in viewing 
fyinft power not the fun, I wilhed to make another trial; though pretty well 
to the j (hould not fucceed, for reafons which will appxxr 

hereafter. 

With two fmall double convex lenfes, both made of dark 
green glafs, and one of them having the fide which is near^ 
the eye thinly fmoked, in order to take oflT fome light, I viewed 
the fun. Their magnifying power was about SOO; and I law 
Mercury very well defined; but that complete dtllindnefs, 
^ which .enables ui to judge with confidence of the condition 
of the objed in view, was wanting. 

With a fingle eye-glafs, fmoked on the fide towards die eye, 
aiyt Bonifying times, I alfo faw Mercury pretty well 
defined; but here the fun appeared ruddy, and no very mi- 
Date cibje&s could be perceived, 

n* 


TKAlVtlT or MtACCUY. 

1 28^ The planet having advanced towards Uie pre* Obfiervtttoai ^ 

ceding limb of the fun, it was now time to attend to the ap.thecoauai4 
pearances of the interior and exterior contads. 

132^. 10-feet rcHe£lor. The whole diik of Mercury is as Not the leai 
ftiarplj defined as poflible; there is not 

of any atmofpberic ringj or diiferent tinge of light, vifible about Mereory. 
about the planet 

11^ 37\ Appearances remain exactly as before. 

142'. The fliarp termination of the whole mercurial di(k, 
appears to be even mure Ariking than before. This may be 
owing to its contraA with the bright limb of the fun, which, 
having many luminous ridges in the northern zone, is remark* 
ably brilliant about the phm of the planet. 

11*44^. I was a few moments longer writing down the At the Interior 

above than I Oiould have been, to fee the interior contad fo aiUitr^ 
completely as 1 could have wiAied; however, the thread of the fun's limb 
light on the fun's limb was but juft breaking, or broken; but ^ ‘ 

no kind of diftortion, either of the limb or of the dift of Mer¬ 
cury, took place. 

The appearance of the planet, during (he whole time of its nor darlfif the 
emerging from the fun, remained well defined, to 
laft. 

The following limb of Mercury remained ftiarp till it reached 
the very edge of the fun's dilk; and vanilhed without occa« 
fioning the fmalleft diftortion of the fun's limb, in going off, 
or filing the leaft alteration in its own figure. 

As ibon as the planet had quitted the fun, the ufual appear¬ 
ance of its limb was fo inftanlly and perfedly reftored, that not 
the leaft trace remained whereby the place of its difappearance 
could have been diftinguilhed from any other adjacent part of 
the folar diflc. 

It win not be amifs to add, that very often, during the tranfit. No figatuf 
I examined the appearance of Mercury with a view to 
figure, but could not perceive the leaft deviation from afphe- 
rical form; fo that, unlefs its polar axis ftiould have happened 
to be fitoated, at the time of obfervation, in a line drawn from 
the eye to the fan, the planet cannot be materially flattened at 
its poles. 


oatsavaTioKf 
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OBSERVATIONS AND EXPERIMENTS RELATING TO THE 

CAUSES WHICH OFTEN AFFECT MlKRORS| SO AS TO 

PREVENT THEIR SHOWING OBJECTS DISTINCTLY. 

It is well known to afironomers^ that tdefcopes will ad vcrj 
differently at oifTercnt times. The caufe of the many dtfap- 
pointmcnts they may have met with in their obfervations, is 
however not fo well underffood. 

Sometimes we have feen the failare aferibed to certain tre* 
mors, as belonging to fpecula; and remedies have been pointed 
out for preventing them. Not unfrequently again, the tele* 
fcope itfelf has been condemned ; or, if its goodnefs could not 
admit of a doubt, the weather in general has beeq declared 
bad, though poffibly it might be as proper for diftind viiion as 
any we can exped in this changeable climate. 

The experience acquired by many years of obfervation, will 
however, 1 believe, enable me now to affign the principal 
caufe of the difappointmenls to which we are fo often expofed. 
Unwilling lo hazard any opinion that is not properly fupporled 
by fads, 1 (hall have recourfe to a colledion of occafional ob- 
fervations. They have been made with fpecula of undoubted 
goodnefs, fo tliat every caufe which impeded their proper ac¬ 
tion muff be looked upon as extriniic. I (hall arrange thefe 
obfervations under different heads, that, when they have been 
related, there may remain no difficulty to draw a few general 
conclulions from them, which will be found to throw a coa- 
iiderable light upon our fubjed. 

Moijlure la the Air, 

(l.}*Odober 5, 1781. 1 fee double liars, with 460, com¬ 
pletely well. The air is very damp. 

(2.) Nov. 23, 1781. S(/. The morning is uncom¬ 

monly favourable, and I fee the treble Aar Cancri, with 460, 
in high perfedron. The air is very moiff, and intermixed with 
palling clouds. 

(3*} Sept. 7, 1782. I viewed the double Aar preceding 
12 Camelopardalis,'*^ with 932. In this, and feveral other 
fine nights which I have lately had, the condenAng moiAurp 
on the tube of my telefcope has been running down in Areams; 
whLh proves that damp air is no enemy to good vidon. 

* See Phil. Tranf. Vol, LXXV. Part 1. page 68 $ II. 53. 

(4.) Dec. 
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(4.) Dec. 28, 1782. 17^ S(f, The water condejifing on 
my tube keeps running down; yel I have feen very well all 
night. I was obliged to wipe the objedl-glafs of my finder 
almoil continually. The fpecula, however, are not in the leaft 
affeded with the damp. The ground was fo wet that, in the * 
morning, feveral people believed there had been much rain in 
the night, and were furprifed when I afiured them there had 
not been a jlrop. 

(5.) Feb. 19, 1783. I have feen perfectly well till now* 
that a frofi is coming on; though Datchet Common, which is 
juft before my garden, is all under water; and the grafs on 
which I ftand with my telefcope is as wet as poflible, 

(6.) F.eb* 26, 1783. All the ground is covered with fnow; 
yet I fee remarkable well. 

(7.) March 8, 17 S3. The common before my garden is all 
under water; my telefcope is running with condenfed vapour; 
not a breath of air ftirring. I never faw better. 

(8.) Auguft 25, 1783. My telefcope ran with water all 
the night. The fmall fpeculum, which fometimes gathers 
moifture, was never affected in the 7-feet tube, but was a little 
fo in the 20-feet. The large cyc-glaftes and objedt-glaflTes of 
the finders, required wiping very often. 1 faw all night re¬ 
markably well. 

Fogs * 

(9.) Oft, 30, 1779, It grows very foggy, and the moon is Whether fo^s 
furrounded with ftrong nebuloiity ; neverthelefs, the ftars are 
very diftinft, and the telefcope will bear a confiderable power, telelcopes. 

(10.) Auguft 20, 1781. It is fo foggy that I cannot feean 
objeft at the diftance of 40 feet; yet the ftars are very diftinft 
in the telefcope. By an increafe of the fog, « Pifeium can no 
longer be feen by the eye; yet, in the4elefcope, it being dou¬ 
ble, I fee both the ftars with perfeft diftinftnefs. 

(11.) Sept. 6, 1781. A fog is come on ; yet I fee very 
well. 

(12.) Sept. 9, 1781. There is fo ftrong a fog, that hardly 
a flar lefs than 30^ high is to be feen ; and yet, in the telet^ 

Icope, at great elevations, 1 fee extremely well. 

* The time is not marked in the journal; but, from the number 
of the obfervations that had been made during the Digh*?, it muft 
have been towards morning. 


(13,) March 
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(13,) JVfarch 9, 1783. It is very foggy; yet in the lele- 
fcope I fee the flars without aberration, and they are very 
brigiit. » Serpentarii is without a fingle ray. 

(14.) April 6, 1783. A very thick fog fettles upon all my 
ghfles; but the fpccula, even the 20-feet> which has fo large a 
forfHce, remained untouched, 1 fee perfectly well. 

Frojl, 

I 

(15.) Nov. 15, 1780; five o’clock in the morning. An 
excellent fpeculum. No. 2, will not adl properly; the frofty 
morning probably occafions an alteration in its figure. An¬ 
other fpeculum. No. I, ads but indiflerently, though I have 
known it to (hew very well formerly in a very hard froll: for 
inftance, November 23, 1779, I faw with the fame mirror, 
and a power of 460, the vacancy between the two liars of the 
double liar CaOor, without the leaft aberration. 

(16.) Od. 22, 1781. Frofi feems to be no hindrance to 
perfed vifion. The lube of my 7-feet telefcope is x)vered 
with ice; yet I fee very well. 

(17.) Nov. 19, 1781. It freezes very haid, andlhelUrs, 
even thofe which are 50^ high, are very fromulou' a .ufped 
their apparent diameters to be diminilhed; and, if I recoiled 
right, this is not the firfl time that fuch a fufpicion has occurred 
to me. 

(18.) Jan. 10, 1782. My teleicope would not ad well, even 
at an altitude of 70 or 80 degrees. There is a firong froft; 

(19.) Jan. 31, 1782. 1 cannot fee with a power of 460, 
the fiars feem to dance fo unaccountably, and yet the air is 
perfedly calm: even at 60 or 70 d^reea of altitude, vifion is 
impaired. 

(20.) Feb. 9, 1782i That froll is no hindrance to feeing 
well is evident; for, not only my breath freezes upon the fide 
of the tube, but more than once have I found my feet fafiened 
to the ground, when I have looked long at the lame flar. 

(21.) Od. 4, 1782. It froze very feverely this night. At 
firil, when the froll came on, I faw very badly, every olq*ed 
being tremulous; but, afler Ibme lime, and at proper altitudes, 
I faw as well as ever. Between five and fix o’clock in the 
morning, olgeds began to be tremulous again; occafioned, I 
fiippufei^by the coming on of a thaw. 

(22.) Jan. 
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(22.) Jan* I, 1783. I made a number of delicate^obferva- 
tions this night, notwithAanding, at four o’clock in the morn¬ 
ing, my ink was frozen in the room; and, at about five o’clock, 
a 20-feet fpeculum, in the tube, went off with a crack, and 
broke into two piece*. On looking at Fahrenheit’s thermo- * 
meter, I found it to fland at 11^. 

(23.) May 6, 1783. It freezes, and in the telefcope the 
Aars feem to dance extremely. 

Hoar-frajl. 

(24'.) Nov. 6, 1782. There is a thick hoar-froA; yet 1 fee Ho«r froft ; ftt 
extremely well. It feems to enlarge the diameters of (he ftars; ****" 

but, as I fee the minuteA double Aurs well, the apparent en¬ 
largement of the diameters muA be a deception. 

(2.7.) Dec. 22, 1782. There is a Arong hoar-froA gather¬ 
ing upon the tubes of my telefcopes; but 1 fee very well. 

Dry .'lh\ 

(26.) Dec. 21, 17S2. The tube of my telcfcope is dry, Dry ilr intmlrtl 

and I do not fee well, ^ tdefcg^ ^i****' 

(27.) April 30, 1783, The Aars arc extremely tremulous 
and confuied; the outAde of the tube of niy tclefcopc is quite 

Northern Lights, 

(2S,) Sept. 25, 1781. There are very Arong northern Northern li|his 
lights; Uieir dafliing does not feem to interfere with viAonby 

fcopic vifion; but all obje£U appea* tremulous, and indif- telefcopei. 
ferently deAned. 

(29.) Aug. 30, 1782. There are very bright northern 
lights, in broad arches, with white Arcaks; yet 1 fee perfeflly 
well. 

' (30l) March 26, 1783. An Aurora Borealis is fo bright, 
that n HercuHs, which it covers, can hardly be feen; yet, in 
the telefcope, and with a power of 460, I And no difference. 

I compared the Aar with y Coronae, which was in a bright ^ 
part of the heavens, and in the telefcope they appeared nearly 
alike. I fufpeded n Hercults to be fomewhat more tinged 
with red than it Aiould be; and examined it afterwards, when 
clear of the Aurora: it was indeed lefs re^ ; but, %s IF had 
gained snore altitude, the experiment was not deciAve. 

Windy 
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Windy Weather^ 

Wind impairs (31.) Jan. 8, 1783. It is very windy. The diameters of 

the ftars are llrangely increaled, even thofe at 60 and 70® of 
altitude. Every liar feems to be a little planet. 

(32.) Jan, 9, 1783. Wind increafes the apparent diameters 
of the ftars. 

(33.) Sept. 20, 1783. The night has been very windy ; 
and I do not remember ever to have Teen fo ill, with fuch a 
beautiful appearance of brilliant ftar-light. 


Weather appa- 
rently fine but 
nafavourabte. 


Fine in Appearance^ 

(34.) May 28, 1781. The evening, though fine in ap¬ 
pearance, is not favourable. No inftrument 1 have will aft 
properly. The wind is in the eaft. 

(35.) Auguft 30, 1781. The ftars appear fine to the na^ed 
eye, fo that I can fee t Lyrae very diftinftly to be two ftars; 
yet my telefcope will ftiow nothing well. There are fiying 
clouds, which, by their rapid motion, indicate a difturbance in 
the upper regions of the air; though, excepting now and then 
a few gufts of wind, it is in general very calm. At a diftance 
there are continual fialhes of lighlningi but I can hardly hear 
any thunder. 

(36.) Sept. 14, 1781. I fee very fmall ftars with the naked 
eye; but the telefcope will not aft fo well as it ftiould. 

(37.) Sept. 24, 1781. The evening is apparently fine; but, 
with the telefcope, 1 can fee neither m Coronae nor Bootis 
double; nor indeed can 1 fee any other ftars* well. 


Over a Bvilding, 

Ticinityofs (38.) Auguft 24, 1783. f viewed e Bootis with 449,737, 

indifferently. The ftar was over a 

tinAj houfe. 

(39.) 0£l. 26, 1780. « Bootis being near the roof of a 
houfe, I faw it not fo diftlnfily as I could with. 


The Tehfeope lately brought out. 


lUceat espofurs 
of the telefcope 
does notaflfbrd 

diftin&acfi. 


(40.) Oft. 10, 1780. 6^30'. Having but juft brought out 
my telefcope, it will not aft well. 

6^ 45^ The tube and fpecula are now in order, and pet- 
form very well. 

(41.) Jam 


2 
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( 41 .) Jan. n, r 782 . To all appearance* the in 
was very fine, but ftill the telefcope* when (ir(l brought out* 
would not a£t well. After half an hour’s expofure* it performed 

better. 


Toum 

'■ 4 O. t' G 

orifing 


Confined Place, 

(42-) July 19, 1781- 13^13', My telefcope would not ofl A confined pbe« 
well; and, fuppofing the exhalations from the grafs in my fc*i^pVs”fram*" 
garden to affect vilion* 1 carried the telefcope into the Hrect, well. 

(the obfervation was made at Bath,) and found it to perform 
to admiration. 

(43.) July 19, 1781. My telefcope afled very well; but 
a night field-breeze fpringing up, and brulhing through the 
flreet where my Lnfirument was placed, it would no longer 
bear a magnifying power of 460, 


Hazinefi and Clouds, 

(44.) Sept. 22, 1783. The weather is now fo hazy, that Remarkabtr 
tlie double Jftar 3C^gni is but barely vtfible to the naked 
This has taken off the rays of the large Aar, fo that I now fee 
the fmall one extiemel^ well, which at other times it is fo dif- 
Acult to percewe, even with a magnifying power of 932. 

(45.) Augufl 13, 1781. A cloud coming on\oiy gradually 
upon fixed liars, has this remarkable effc^, that thc'ir apparent 
diameters diminifh gradually to nothing. 

(46.) July 7, 1780. The air was very haz\ * hut extremely 
calm. I had Ardlurus in tSf* Acid j? view of Iho telofcopu, 
and, the hazinefs increafing* it had a very beautiful oflcff on 
the apparent diameter of this Aar, For* fuppofing the* hill ofOnr caureof tb« 
the points** to reprefent the magnitude when l>righleA, 
faw it gradually decrcafo, and affunic* with equal diflin61ners,(tats. 
the form of all the fueceeding points, from No. t to No. lO, 
in'the order of the numbers placed over them. The lafl 
magnitude 1 faw it under, could certainly not exceed Iwo- 
tenths of a fccond ; but was perhaps lefs than one. This leads 
to the difeovery of one of the caufes of the apparent magnitude 
of the Axt Aars. 


* Thefe points wiU*be inferud in one of the plates in our next 

number. N. * ^ 


I'Qcal 
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* focal Length, 

Cbfervfltioni In (47.) Nov. 14, 180K The focal length of my 10*feet 
«nl ^re increafes by the heat of the fun. I have often obferved 

«rdw fpccuUm this before; the difference, by feveral trials, amounts to 8 

hundredths of an inch. 

* (48.) Dec. 13, 1801. The focal length of my 10-feet 

mirror, while I was looking at the fun, became fliorter, con*^ 
trary to what it ufed to do; but, there being a ftrong froft, I 
guefs that the obje6t metal grows coldeKi notwiihftanding its 
expofure to the fun’s rays. 

(49.) Nov. 9, 1802. 10** 30'. The focus of my 7-feet glafs 
mirror became 18 hundredths of an inch fliorter, on being ex- 
pofed for about a minute to the fun. The figure of the fpe- 
culum was alfo diftorted; the foci of the infide and outiide 
rays differing confiderably, though its curvature, by obferva- 
lions on the ftars, has been afeertained to be firidly parabo¬ 
lical. 

12** 0^. The fame mirror, expofed one minute to the aftion 
of the fun, became 21 hundredths Ihorier in focal length. 

The focus of a 10-feet metalline mirror, when expofed one 
minute to the fun's rays, became 15 hundredths of an inch 
longer than it was before. 

(50.) January 9, 1803. When I looked with the glafs 7- 
feel mirror, feveral times, a minute or two at the futt, it fliort- 
ened generally ,24, ,26, and ,30 of an inch, in focal length. 

Thu obfervations ^hich are now before us, appear to be 

fulticient to eftablifli the following principle; namely. 

General prin- ** That in order to fee well with telefcopes, it is required 
ciple. Vmfwm 
ttmptmturet and 
mcijlnrt in 

air an rt^ui/tte This being admitted, we fliall find no difficulty in account* 

t$ di/IM vjfion* • r r .i_ / • tr ^ 

' ^ sng tor every one of the foregoing obfervations. 

ThlsdoArlnc If an uniform temperature be neceflary, aVroft after mild 
applied to, weather, or a thaw after frofl, will derange the performance of 

our mirrors, till either the froft or the mild weather are fuffi- 
ciently fettled, that the temperature of the mirror may accom* 
fudden changei Hindate itfelf to that of the air. For, till fuch an uniformity 
«f temperaturr; with the Open air, in the temperature of the mirror, the tube, 

tlir tij'c-glafles, and I would almoft add the obferver, be ob¬ 
tained, we cannot expefl to fee well. See obfervation 15, 
17, 18, 19, and 23. 


that the temperature of the atmofphere and mirror lhoul4 be 
uniform, and the air fraught with moifture.” 


But 
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But, when a frofl; though very fevere, becomes fettledi the 
mirror will foon accommodate itfelf to the temperatun?; and 
we fball find our telefcopes to aS well. See obferyation 
20, 2\, 22, 24, and 25. 

This explains, with equal facility, why no telefcope Jufioro(*spohirtt 
brought out of a warm room can ad properly. See obferva* 
tion 40 and 41. 

Nor can we ever exped to make a delicate .obfervationj obfervjtSoni 
with high magnifying powers, when looking through a door,^™® * confined 
window, or flit in the roof of an obfervatory; even a confined 
place, though in the open air, will be detrimental. Seeobfer- 
vation 42 and 4S. 

It equally fliows, that windy weather in general, which mull windy weather^ 
occafion a mixture of airs of different temperatures, cannot be 
fiivourable to diflind vifion. See obfervalion 31, 32, and 33. 

The fame remark will apply to Aurorae Boreales, when they aurorw boraki 
induce, as they often do; a confiderable change in the tempera¬ 
ture of the different regions of air. See obfervation 28. 

But, (hould they not be accompanied by fuch a change, there 
feeros to be no reafon why they (hould injure vifion. See ob* 
fervation 29 and 30. 

The warm exhalations from the roof of a houfe in a cold the roof ofaa 
night, mull diflurb the uniformity of the temperature of a fuiall * 
portion of air; fo that flars which are over the houfe, and 
at no confiderable diflance, may be affeded by it. See obfer* 
vation 38 and 39. 

Sometimes the weather appears to be fine, and yet our tele- weather appa- 
fcopea will not ad well. This may be owing to drynefs occa-'****^ ^ 

iioned by im eafterly wind; or to a change of temperature, 
arifing from an agitation of the upper regions of the atmofphere. 

See obfervation S4 and 35. 

Or, poffibly, to both thefe caufes combined together. Sec 
obfervation 36 and 37. . 

If moifhire in the atmofphere be neceflary, dry air cannot 
be proper for vifion. See obfervation 26 and 27. 

And therefore, on the contrary, daropnefs, and h:nsinefs ofdsmrt, hsSs; 
the atmofphere, moll be fiivourable to diflind vifion. See 
obfervation 1, 2, 3i 4, 6, and 8.^ 

Fogs alfi>, iVbich certainly denote abundance of mcnftnre, fygt, *o. 
mull be very &vourabte to diftind* vifiM, Sec obfervation 9^ 

10, 11, 12, 13, and 14. * 

Voi* VI.~SxPTBMBBa« C Nay, 
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Nayi !f the obfervatory (hould be furroutided by water, we 
need be under no appreheniion on that account. Perhaps, 
were we to erefl a building for aftronomical purpofes only, we 
ought not to objed to grounds which areoccalionally flooded; 

^ the neighbourhood of a river, a lake, or other generally called 
damp fltuations. See obfervation 5 and 7. 

It is however pollible, that fogs and bazinefs may increafe 
to fuch a degree as, at laft, to take away, by their interpofilion, 
all the light which comes from celeflial objeds; in which cafe, 
they mufl of courfe pul an end to obfervation ; but they will 
ncverlhelefs be accompanied with diflind vifion to the very 
lafl. See obfervation 44, 45, and 46. 

We have now only the four lail obfervations to account for. 
They relate to the change of the focal length of mirrors in 
folar obfervations, and its attendant derangement of the foci of 
the different parts of the refleding furfacc; and, as fltnplicily 
is one of the marks of the truth of a principle, 1 believe we need 
not have recourfe to any other caufe than the change of tem¬ 
perature produced by the adion of the folar rays thatoccafioii 
heat; which will be quite fuflicient to explain all the pheno¬ 
mena. But, in order to (Itow this in its proper light, I fliall 
relate the following experiments. 

}Jl Experiment, 

Experiment* on j placed a glafs mirror, of 7-feet focal length, in the lube 

fMaMcngth*^m belonging to the telefcope; and, having laid it open at the 
mirro» by heat, back, I prepared a Hand, on which the iron ufed in my expe- 
' riments on the terreflrial rays that occafion heat (fee Phil. 
Tranf. for ]800, Plate XVI. Fig. 1.) might be placed, (o as to 
heat (he mirror from behind, while I kept a certain objed in 
the field of view of the telefcope. Having meafured the focal 
length, and alfo examined the figure of the mirror, which was 
parabolical, the healed iron was applied fo as to he about 
inchei from the back of the glafs mirror. The confequenbe of 
this w'as, that a total confufion in all the foci took place, fo that 
the letters on a printed card in view, whicli before had been 
- extremely diflind, became inflanlly illegible. In 15 feconds, 

the focus of the mirror was (liortened 2,3 inches; in half a 
minute, 3,47 inches; and, at the end of the minute, 1 found 
it no lefs than 4,59 inches (horter than it had been before the 
" application of the hot iron. 


On 
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On repeating th^ experiment^ but jslacing the beatedjron no ^^periinenn oa 
more than ^ ot' an inch from the back of the mirror, its focal the cbsnss of 
length, in If minute, became 5,33 inches iliorter. mfAoireby Wfc 

1 tried alfo a more moderate heat; and, placing the iron at 
S inches from the back, the focus of the mirror (horlened in • 
one minute 2,S3 inches. 


A thermometer placed in conta£t with the refle£llng furface 
of the mirror, could hardly be perceived to have rifen, during 
the time in which the hot iron produced the alteration of the 
focal length. 


2d Experiment. 

Every thing remaining as before, I fufpended a fmall globe 
of healed iron in front of the mirror, at one inch and a half 
from its vertex; and, in two minutes, the focus was lengthened 
5.3 inches. The figure of the mirror was alfo deranged ; fo 
that the letters on the card could not be diAinguilhed. 

1 made a fecond trial, with the fufpended iron a little more 
heated, and brought it as near the fgrface of the mirror as 1 
judged it to be fafe; fince a conta6l would probably have 
cracked the mirror. In confequence of this arrangement, the 
locus lengthened, in one minute, 1 ,G4 inch. 

On removing the heated iron, the mirror returned, in one 
minute, to within ,18 inch of its former focal length ; and, at 
(he end of the fecond minute feemed to be nearly reftored. But 
the difagreement oP the foci of the difierent parts of the re- 
flefling furface might be perceived for a long time afterwards^ 
and caufed an indiftindnefs of vifion, which plainly indicated 
that, under fuch circumftances, the magnifying power of the 
telefcope, 225, was more than it ought to be, in order to fee 
well. 

Sd Experiment. 

I now changed the glafs mirror for a metaliiiieont; and, on 
placing the healer near the back of it, the focus of the fpecu^ 
lum, in SO feconds^ became ,77 inch (horter, Buf, conti-* 
nuing tbe obfervation, mftead of fliortening ftill farther in the 
next SO feconds, it became ,S inch longer, fo that, at the end 
of a miouie, it was only ,47 fhorter than before tlie approach 
of the hot iroov - , ^ 

C 3 Aith Expe* 
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ah Experiment, 

tcperineatf on When the fmall heated globe of the 2d experiment was 
teng^ln front of the mirror, the focus lengthened ,27 inch 

tnirrorf by hiut. in one minute; nor would the lengthening increafeby leaving 

the hot iron longer in its pofition. The foci in this^ as well as 
in the 3d experimenti were fo much injured that they could 
not be meafured with any precifion ; and it was evident, that 
high magnifying powers ought not to be ufed with a mirror of 
which the temperature is undergoing a continual change. 

I repeated the experiment with the iron nearly red hot; and 
found the focus lengthened 1,48 inch in 30 feconds.. Five 
minutes after the removal of the iron, the regularity of the 
figure of the mirror was pretty well refiored; 

With a moderate heat, I had, in 30 feconds, a lengthening 
of the focus, of ,57 inch ; and, in about I| minute aflpr the 
removal of the heated iron, difiin6t vifion was nearly refiored. 

Thefe four experiments (how, that a change in the tempera¬ 
ture of mirrors, occafioned by heat, is attended with an altera¬ 
tion of their focal length; and alfo prove, that the figure of the 
refledling furface is confiderably injured, during the lime that 
fuch a change takes place. We are confequently authorifed to 
believe, that the fmall alteration in the focus of a mirror ex- 
pofed to the rays of the fun, arifes from the fame caufe. For, 
fince a thermometer, when the fun is fliiningupon it, will (how 
that its temperature is altered, the a^ion of the folar rays upon 
a mirror mud be attended with a fimilar efieA in its tempera¬ 
ture. See obfervation 47, 48, 49, and 50. 

The fame experiments will now alfo explain why the obfer- 
vations of the funi related in our tranfit of Mercury, between 
IQit 32' and 11^ 28', were not attended with fuccefs; for we 
have feen that heat occafions a derangement in the^adion of 
the'refle£ling furface; and it follows that, under fuch circum- 
fianoes, high magnifying powers cannot be expeded to (how 
olyeds very difiindly. 

If it Ihottid be remarked, that I have not expluned why the 
focus of a glafs mirror fliould fliorten by the iame rays of the 
fun which lengthen that of a metalline fpeculum, I confefs that 
tiiii at prefent does not appear; aodt as it is not material to 
<^ir purpofe, I might pafs it over in filence. We are however 
2 pretty 
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pretty well aflared/that the alterations of the focal length inufi Expenmentt oa 
be owing to a dilatation of the glafs or m'eial of which mirrors 
are made, and mufl be greateft where mefl heat is applied, min^ by hnc» 
Our experiments therefore cannot agree perfedly with folar 
obfervalioiis; for, in the glafs mirror, the application of partial * 
heat in front, mud undoubtedly have been much dronger about 
the middle of the mirror (though the centre of it was Ibcne- 
times guarded by a brafs plate equal to the fize of the fmall 
fpeculum) thmi at the circumference. But when, on the con* 
trary, a mirror is expofed to the fun, every part of the furface 
will rqpeive an equal portion of heat. 

It may alfo be faid, that i have pointed out a defeat in tele, 
fcopes ufed for folar obfervati6ns, without adigning a cure for 
it. It will however be allowed, that tracing an evil to its caufe 
mud be the hrd dep towards a remedy. Had the imperfec¬ 
tion o( the figure brought on by the heat of the folar rays been 
of a regular naturci an elliptical fpeculum might have been 
ufed to counteract the adumed hyperbolical tbrm; or vice 
verj^* 

And now, as, properly fpeaking, the derangement of the 
figure of a mirror uled in obferving the fun, is not fo much 
caufed by the heat of its rays as by their partial application to 
the reflecting furface only, which produces a greater dilatation 
in front than at the back, there may be a poflibility of counter¬ 
acting this eflfeCt, by a contrary application of heat againd the 
back, or by an interception of it on the front. But this we 
leave to future experiments. 



Ol^roaiiDna on the Chemical Nature qf the Humoun of the 
Hy Richard Chenevix, Efq, F.R*S,and 


rr^ 


X HE functions of the eye, fo far as they are phyfical, have 
been found lubjeCt to the common laws of optics. It cannot be 
expected that chemidry fliould clear up luch obicure points of 
phyfiology, as all the operations of vifion appear to be \ but, 
fome acquaintance with the intimate nature of the fubdancea 


* From the Pbilofophical Traii&Ctioiis« 180 J« 


which 
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Humoort of the 
cjrc little known 
(chemically, ^ 
Aqueoul 
{lumout* 


Vitreoui 

huinour. 


Cryfttlline leoB* 


which produce the effe6is, cannot fail to be a ufeful appentiage 
to a knowledge of the mechanical flrufiure of the organ. 

The chemical hiftory of the humours of the eye, is not of 
much extent. The aqueous humour had been examined by 
Bertrandi; who faid, that its. fpecific gravity was 975, and 
therefore lefs than that of diililled water. Fourcroy, in his 
Sj/fthne dex Connomances etdmiques, tells us, that it has a faltilh 
tatle; that it evaporates without leaving a reiiduum ; but (hat 
it contains fome animal matter, with fome alkaHne phofphate 
and muriate, Thefe contradiflions only prove, that we have 
no accurate knowledge upon the fubjedl. 

The vitreous humour is not better known. Wintringham 
has given its fpecific gravity (taking water at lOCXlO) as equal 
to 10024; but 1 am not acquainted with any experiments to 
invefiigate its chemical nature. 

We are told by Chrouet, that the cryftalline lens affords, 
by defiruAive didillation, fetid oil, carbonate of ammonia, and 
water, leaving fome carbon in the retort. But, deflruflive dif- 
tillation, although it has given us much knowledge as to animal 
matter in general, is too vague a method for inveAigating par-* 
ticular animal fubAanees. 

1 Aiall now proceed to mention the experiments I have made 
upon all the humours. 1 Aiall ArA' relate thofe which were made 
upon the eyes of Aieep, (they being the moAeaAIy procured,) 
and Aiall afterwards fpeak of thofe of the human body, and 
other eyes. I think it right to obferve, that all thefe eyes wero 
freAi as they could be obtained- 


sheeps’ eyes, 

Aqueous Humour. 

DfiKeeps’eyn; The aqueous humour is a clear tranfparent liquid, of the 
TKe tqueou* fpeciAc gravity of 10090 *, at 60® of Fahrenheit. When frefli, 

humour. ^Vstcr,« ■ i*aii ^ ii a a 

alb. r n, gela- ^erv little fmell, or taAe. 

tine and muriate It caufes very little change in the vegetable rea^ive colours; 
pf ibda. imig would not, I believe, be produced immediately 

pfter death. I imagine it to be owing to a generation of am¬ 
monia, fome traces of which I difeovered. 


* All thefe fpecific gravities are mean proportionals of (evcral 
/Xijerimenti. The eyes of the fame fpecies of animal, do not differ 
fDuch in the fpecific gravity of their hvmours. 


Wlieq 


MATURE OF THE HUMAURS OF THE EYE. 


US 


% 

When expofeddto the air^ at a moderate temperature, it 
evaporates flowly, and becomes fligbtly putrid, • 

When made to boil, a coagulum is formed, but fo fmali as 
hardly to be perceptible. Evaporated to drynefs, a^refiduum 
remains, weighing not more than 8 per cent, of the original- 
liquor. 

Tannin caufes a precipitate in the frefh aqueous humour, 
both before and after it has been boiled, and confequently tliows 



Nitrate of filver caufes a* precipitate, which is muriate of 
lilver. No metallic falls, except thofe of tiivcr, alter the 
aqueous humour. 

From thefe and other experiments it appears, (hat thcaqueous 
humour is compofed of water, albumen, gelatine, and a muriate, 
the batis of which I found to be foda, 

I have omitted fpeakiugof the a6iion of the acids, of iho 
alkalis, of alcohol, and of other re-agents, upon this humour. 
It is fuch as may be expeded in a folution of albumen, of 
gelatine, and of muriate of foda. 


CryfialUtie Humour. 


To follow the order of their Htuation, the next of the humours CryftalUnt 


is the crytlalline. 

This differs very materially from the others. 

Its fpecific gravity is 11000. 

Wh^n frefli, it is neither acid nor alkaline. It putrihes very 
rapidly. It is nearly all foluble in cold water, but is partly 
coagulated by heat. Tannin givesa very abundant precipitate; 
but I could not perceive any traces of muriatic acid, wiien 1 had 
obtained the cryftallinc quite free from the other humours. It 
is compofed, therefore, of a fmaller proportion of water than 
the others, but of a much larger proportion of albumen and^ 
gelatine. 


humour. Much 
lart’cr propordun 
of ilbumca iMi 
geltUne. 


Vitreous Humour. 


I prefled the vitreous humour through a rag, in order to free Vlereouc 
it from its capfules; and, in that ftale, by all the 
I could make upon it, I could not perceive any difference gqaeoui. 
between it and the aqueous humour, either in its fpecific gravity, 

(which I have found to be lOQtfO, like that of the other], or 
in its chemical nature, 


M. Fourcroy 
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flo pfiofphate m Mi Fourcroy nieiittons a phofpbatei as oontained in thefe 
thde humourt. hpmours*; but I could not perceive any precipitation by muriata 

or nitrate of lime; nor did the alkalis denote the prefence of 
any earthy notwithftanding M. Fourcroy’s aflertion of that 
fad. 

* 

. HUMAN £Y£. 

Human tjt ; { could not procure a fufficient quantity of thefe, frefti enough 

Slff«en™from multiply roy experiments upon them* However, by the 
othereyei, affiftance of Mr. Carpuet Surgeon to his Majefiy's Forces, I 

fully convinced myfelf, that the humours of the human eye, 
chemkraliy confidered, did not contain any thing diflferent from 
the refpedive humours of the eyes 1 had examined. The 
aqueous and vitreous humours contained water, albumen, gela* 
tine, and muriate of foda; and the crytlalline humour contained 
only wafer, albumen, and gelatine. The fpecific gravity of 
(he aqueous and vitreous humours, I found to be ] 0053; whil» 
' that of thecryflalline was 10790. 


EYES OF OXEN. 


' So Dkewife the 
eyei of oxen. 


Provable law; 
char the linaller 
the eye the more 
does the denliry 
of thecryfialline 
differ from that 
of the other 
humours. 


The cryftalline 
it confidcrably 
more denfe in 
approachioa the 
fcntrc. 


I found the eyes of oxen to contain (he fame fubtlances as 
the refpeflive humours of other eyes. The fpecific gravity of 
the aqueous and vitreous humours is 1008S ; and that of the 
cryftalline 10765. 

What is particularly worthy of notice is, that the difference 
which appears to exift between the fpecific gravity of the 
aqueous or vitreous humour and that of the cryflalline, is much 
greater in the human eye than in that of fheep, and lefs in the 
eye of the ox. Hence it would appear, that the difference 
between the denfity of the aqueous and vitreous humour and 
that of the cryflalline, is in the inverfe ratio of the diameter 
pf the eye, taken from the cornea to the optic nerve. Should 
further experiments ftiow this to be a univerfal law in nature^ 
it will not be pollible to deny that it is in fume degree defigned 
for the purpofeof promoting diilinS vifion. 

In taking the fpecific gravity of the aqueous and vitreous 
humours, po particular precaution is necelTary, except that thpy 
ought to be as frefh as poffible. But the cryflalline humour is 
not of an uniform denfity throughout; it is therefore elTential, 
that attention be given to preferve that humour entire for this 
ppoFatson, I found (lie vireight of a very frefh cryflalline of an 

OX 
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OX to be 30 gr^ns;*and its fpeciBc gravity was, as I before 
flatcd) 10765, I then pared away all the external part, in 
every diredion, till there remained but fix grains of the centre, 
and the fpecific gravity of ihefe fix grains, 1 found to be 11940. 

From this it would feem, that the denfity increafcs gradually, 
from the circumference to the centre. * 

It is not furprifing that the cryfialllne humour ihould be It livery fiibjed 
fubjed to diforders, it being wholly compofed of animal ki*cMsu- 

of the mofi p^riChable kind. Fourcroy fays, that it is ibme-bbleMbire» 
times found oflTeous in advanced age. Albumen is coagulated 
by many methods; and, if we fuppofe that the fame changes 
can take place in the living eye as in the dead animal matter 
of the cbemifis, it will be eafy to account for the formation of 
the catarad; a diforder which cannot be cured but by the 
removal of the opaque lens. If a futiicient number of obferva* 
tions were made refpeding the frequency of the catarad in 
gouty habits, fome important conclufions might be drawn, as 
to the influence of pbofphoric acid, in caufing the diforder, 
by the common effed of acids, in coagulating albumen. 


IV. 


jf Letter from Mr. Irvine concerning the kUe Dr. Irvine, qf 
GUifgow, Alt Do^rinCp which aferibes the Di/appearance of 
Hcatt witi^ut Jncreafi of Temperature, to a change of Capacity 
in Bodies, and that of Dr. Black, which fuppojbs Caloric to 
become latent by Chemical Combination with Bodies; with par^ 
ticular Remarks m the Mifiakes of Dr, Thompson, in his 
Accounts of theft Do^rines. 


To Mr. NICHOLSON. 


SIR, 


In the article Chemifiry in the Supplement to the Encycio-Account giwa 
pcedia Britannica, in mofi refpeds excellently written, I could^”^.^ S*Sie*^ 
not fail to be (truck with the account there given of the theory inveftigacion of 
of heat, and the modeof inveftigatingthe natural zero adopted ***®*®*^®^**®***’ 
by the late Or. Irvine. Had Dr. Thompfon been indifputably 
accurate in his opinions, had a mathematically dofe argument 
left no door for the entrance of doubt, he would fcarcely 

then 
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Ibcn have been juftihed in the Icrnis he bas ufed. But here 
ive have every thing feiiled* and we are inlorroed with ths 
air of an ancient fopliiit, timf it is examined and found infuf- 
ficient» ,I am induced to make an obfervation or two on this 
examination^ becaufc I am informed that the mathematical air 
which reigns through this part of this work has adually im- 
pofed on many. For this time* however, I believe it can be. 
fhewn that it is no more than an air* and that this fubje^ is 
not yet finally fettled. 

IV. Thompfon's Dr. Thompfon fays* at page 269* Suppl. Ency. Bril. Dr. 

Sr*lnr?ne*t Ifvine* of Glafgow, advanced a theory on this fubjeS dif- 
thcory of heat, ferent from that qf Dr. Black. The fpecific caloric of water 

greater than that of ice, it requires a greater quantity of 
on its coQTufiofi r^^loric to raife it to a given temperature than it does to raife 
into water ice. The caloric therefore does not become latent, it only 
<iea^°of teinpe- fo from the greater fpecific caloric of water. This 

lature) only theory was zealouQy adopted by Dr. Crawford. Dr. Black 

obferved very-juftly, that it did not account for the produftion 
really empitytd of Ruidity at all. Tlie fpecific caloric of water is indeed 
mketpin^uptht greater than that of ice: but how is the icc converted into 

ttvtptrtturt ^ ' 

mobile the capa- Water? This is an objeflion which the 'advocates for Dr. 
£ify is increafedi Jruine’s Or Dr. Craw'ford^s theory, [aft it has been improperly 

doej. nfttexpUin called) will not eafily anfw'cr. Let us examine whether this 

the aa of theory accounts for the apparent lofs of caloric. It follows 

fafioD. Kirwan's experiments, that the fpecific caloric of 

Argument of 

IV. Thompfon. Water is to that of ice as 10 to 9. Dr. Black proved* that as 
The cap^it^of much caloric entered the ice as would have raifed it had it been 
of ice » 1019. water, 140®t Let us fuppofe that it would only have raifed 
—Ice during the ice 140; in that cafe the melted ice ought to have been of 

temperature of 158®,' for 10 : 9 :: 140 :126, but it was 
tailed water only 32^. Therefore 126^ of caloric have difappeared, and 

cannot be accounted for by the change of fpecific caloric, 
nifed the ice at Nor Can the accuracy of Dr. Black^s experiment be rufpcfled ; 

jjggjj repeated in every part of the world, and varied 
It remain ^^rery poRible way. We cannot doubt, therefore, that 

caloric unites with fubfrances, and caufes them to become 
fluid, or that there is in fa£l a caloric of fluidity different from 
fpectfic caloric.*^ 

Now nobody doubts^Dr. Black^s experiment, and it is not 
neceflary to our argument to have any doubt on that fubjed^ 
DiwZ'hompfon gives it as a fair flatement of Dr. Irvine's lhe<» 

ory. 


IbUd-Hvhence 
St M inferted 
diatthe fufed 
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•rjTj that ihfi 140^ entering ice during its change of formit But it wu wk 
ftiould be leflened in the ratio of 9 : 10, and (hould thtrefore ^■*^®** *i** 
be 126*, or in other words, it the heat entering the ice were the ia6* of 
only enough, to raife the ice 140®, that the temperature of the heat are con- 
water (houid be 158®, But it is cafy to fee that on this fup- 
poGtion the water would contain two portions of heat, namely, comhwtd wi/b 
its original quantity from the natural zero to 32®, exprefled 
in degrees according to the capacity of ice, and the fuperadded Reply. Dr. 
portion rroni«32 to 158, exprefled in degrees according to that ^hompfoiMohls 

of water. The ice would no doubt according to this flatement, change of capa. 
become water without abforbing^any heat, and the water city, attend* to 
would be merely heated as in every other cafe. But Dr, Ir-he*/onlyl^and 
vine, and after him Dr. Crawford, and the writers of ele-totally overlooks 

mentary treatifes for the lafl fifteen years, and I believe I may eaifting^in^tho 

venture to fay every one of our philofophers, except Dr. Thomp- body. 

foil himfelf, have ftated this doctrine of capacities to be, that 

every one of the thermomctrical degrees expreffing the whole 

of the heat contained in a body, are to be taken in proportion all writers but 

to its capacity; and therefore that if the ice fudclenly ha*^ie 

its capacity, it w'ould abforb not merely a rateable proportion the brsr 

of what heat might be prefented to it, but an abfulule quan-**? * 

tity to make up for its new capacity. For the heat necclfary fure^as'the wm- 

to raife tlie temperature of ice each degree from natural zero,/"" 

is to the heat neceflary to raife water each degree Irom thc^*^’ 

fame point as the capacity ot the one body is to that of the 

other. Ice cannot then as it acquites its new form, llicw any Ice in fufion 

augmentation of temperature till the differences between 

heats of each degree from the lowefl point be made up. This it until its en* 

difference amounts to the 140® found by the experiment, and !**^**‘^ *^*P“l*y 

cannot raife the water even the fraflion of a degree in tempe-cannot tifuhen 

ralure, becaufe it is barely fuflScient for the diMnands of itsb*'^^»''yincrtife 

new capacity. Had the I-K)® been applied lo waler, 

Thompfon’s affertion of the rife of temperature w^ould have 
Been jufi, but it can have no reference whatever lo heat ap¬ 
plied during a change of capacity. 

The fame arguments are repeated in page 271, and the fame if the capacity 
miftake reigns through the whole. Is it not obvious, that if®f ■ Wy were 
you would inflantaneoufly increafe the capacity of any body,ci*eafed*R**tem- 
it would immediately become colder, and its temperature fink p^r^ture w^uU 
w much lower as its new capacity was higher. In the fame^*’j| ^ 

Ifay# if a body has its capacity fuddenly increafed, ancntlhctinue ftatioiuiy* 

added I 
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fame time a quantity of heat added to it^to make the whole 
heat in* proportion to its new capacity, furely that body woold 
continue e^xaQIy at the fame thermometrical point. Now 
melting ice is that body; the 140^ are demanded by new capa- 
city,—would iiave been more if its capacity had been greater, 
‘and lefs if iefs. On the very principles therefore in difpute. 
ice on becoming water ought to receive a quantity of heat, 
and that quantity is not governed by the proportion of 9 to 10. 
bat the whole heats are in that proportion, and the 140^ is 
only their difference. For ail calculations on the alteration of 
temperature to be produced by a given portion of heat on a 
body, from the knowledge of the relation of its capacity to 
another, and of the number of degrees that other is raifed by 
the fame quantity, continue juft only while the capacities con- 
tinue in the fame proportion. 

Surely it is poffible to form a notion that heat (140^.) may 
enter into water as the very eaufe of fulion. fo as (o alter its 
ilale and change its capacity; that very heat making the quan¬ 
tum due to the new capacity. It is the fa£l. that ice at 32^- 
cannot bear the fmallell addition of heat in that flate. but im¬ 
mediately begins to be converted into water. Let a quantity 
much lefs than reprefented by 140®. enter a given portion of 
ice. fay I a degree. A fmall portion of the ice becomes 
water; its capacity being increafed as 9: 10. and here the 
procefs ftops; the entire mafs of ice and water remaining at 
32^. More heat would alter the Aale and enlarge the capa¬ 
city of more of the ice. without railing its temperature; that 
is to fay. would fufe it. How this is done, or in other words, 
what it is that happens among the particles may not be eafy 
to explain or to imagine; but in my apprehenfion this hypo¬ 
thetical part of the difeuffion would be at leaA as obfeure in the 
do^rine of latent or combined heat, as in that which aferibes 
the difappeurance of heat during fuAons to the enlargement of 
capacity. 

As to the difagreement of refulls in the hands of different 
philofophers concerning the natural zero.' it is to be obferved. 
that it is one thing to determine whether bodies have differmst 
capacities for heat, and another to exprefs thefe by accurate 
numbers. There can be no doubt of the that bodiaa hive 
drAerept capacities, and Dr. Irvine’s theorem may enimliate 
ilfeir^nerally. by faying, that as the capacity of the folid is 

ta 
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to that of the fluid/fo it the whole heat of the fdid to that of 
the fluid. But it is a widely different thing to determine pte* 
cifely the capacities of airs, and various other fubf^nces, ex- 
perinaents on wRich are fubjeA to great inaccuracy, and muft 
be carefully repeated many times before a philofopber fhould ^ 
pretend to draw flnal, and ftill lefs elementary, conclufions. 

Many of the experiments by which contradidory refuks have 
been obtained were made, (as I am told, for I have not yet 
had an opportunity of examining myfelf) by the calorimeter, 
an inflrument liable to greatand deferved objections. Lavoifier, 
by mixing fulphuric acid and water made the natural zero 
5803: my father by a flmilar procefs fomewhere I think be¬ 
tween 8 and 900. What will Or. Thompfon make of this ? 

Surely he will not conclude the theorem falfe, but one cxpe- 
roenter wrong ; moft likely both inaccurate. 

It is very ftrange indeed that Dr, Thompfon fliould have Dr. Thompfoa 

found it difficult to underlland how thefe 140® enter ice during ” 

fulion without railing lU temperature. All be fays amounts of ice were nut 

to this, that a given quantity of heat will have more efleS in 'hanged duving 

. I I /• n ■ • the c»prritneiit. 

railing the temperature of ice than that of water. But the ice 

muk continue ice, and the water water, and a change of ca¬ 
pacity alters the whole rcafoning. Before he can tell whether 
140 (hould be 14 or not, lie muk tell me the whole heat of ice, 
and let me examine whether that be to itfelf plus, 140 as 9 : 10 
or not. He is exactly in the fame error with regard to keani. ^ 

to a mode of finding the capacities of ice and water, ofmr'ihod ofaicrr- 
which my father was the undoubted difeoverer, as well as of 
the general fa£t that all bodies change their capacity and form water**wM*by**^ 
together, one of Irvine^s modes was this: he mixed fine river afwrtaining bow 
fand walhed, or fine pounded glafs of a given temperature 
with each, fo as to raife or reduce each an equal number of equal change of 
degrees. Then the capacities were as the quantities of J^^j^”*^***^* *** 
added to produce the fame effed. 

Dr. Thompfon fays, that there is no proof that the 
ties of bodies are as their abfolute heats. The capacity of iron, capacities arc net 
be continues, is greater than that of water or even that of assotic ** 

gas, yet it is improbable that iron contains more heat than heats, 
thefe fubkances. Now where did Dr. Thompfon find that 
the capacity of iron was greater than that of water and azotic 
gas? not in his own table furely. There iron by weight has snd conufa kfi 
capacity 0.1264, water 1.000, azotic gas, 0.7036, oral^r 

Crawford miftaluoljr. 
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Crawford foys, .7D30- Even of equal bulks that of iron is 
lefs thkn ih^t of watery as 1 fee in the fame table. I can only 
fuppofe that Dr, Thompfon has tumbled on the fpecific grevi- 
lies inftead of fpecific heats, and there he would have been 
^ right enough. 

d?' ^ words farther on the queflion, whether 

termines fpecific contain caloric in proportion to their fpecific heats or 

lieata ii alfo the not, Now firft of all when they continue of the fame capa* 
citieif ^^**®** Suppofe tlie capacity of a body to be tOithat of water 

abfoiuGc beat! as 10 to .5, f, c. double. TJ)c fame quantity of heat that raifes 

extaf/ed^hro” degrees, raifes it one; 2° more raife the body one 

the whole range more, and fo on as far as we can go upwards, and the reverfe 

from *cro) downwards in the fcale. But fuppofe another body Whofe 
taken to be m , ^ ^ r . , • . 

the fime ratio, capacity IS to that ot water as 20 to 5, i» e. quadruple. Each 

4® of the heat in water raife this new body one degree up¬ 
wards, and the reverfe downwards, as far as we know. Now 
is it not probable here that the whole heats are in proportion 
to the capacities thus determined, fince like thermomcfrical 
portions ot heat taken out of each and applied to water afTedl 
it in that ratio? The fpccific heats of bodies arc faid to be 
different, when the fame quantity of heat raifes one a different 
number of degrees from the other, and that regularly as far as 
we can examine. Therefore each degree in each contains a 
quantity of heat proportional to its capacity. But the whole 
heat is made up of degrees, therefore tlie wliole heats arc 
proportional if the capacities remain tlie fame. Dr. Thomp¬ 
fon grants this to he abfblute fa£t to the extent of our experi¬ 
ments. 

if the capacUici But if the Capacity be fuppofed to vary, firfl let it diminifh. 
^Ue7h4umpe~ quantity of heat given out is the difference of the 

rature char.ga, wliole beats of the two different fiates of the bexly; and the 

*** proportional to its ca^city, 
hst heat would mul the whole heat of its highefi capacity is equal to that of 

low^eft plus the heat given out. Therefore the change of 
common tempera- Capacity has made no alteration on the whole heat of the body 
nrrewfr#rfyh)rf(/,computed from a higher point, but will turn out the (amoas 
‘f change had taken place. 

mtUdhepteper- If the capacity be fuppofed to increafe, a fimilar reafoning 

would fhew that the heat fiiil may be computed in the fame 
w^e Such are a few arguments'on the otlier fide of the quef- 

ilua 
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tion from Dr. Thompfonj by no means all that might be 
brought^ nor dare 1 venture to hope (b itated aa to be beyond 
the reach of ccnfure. 

Many more curious points rife before the imagination on fo 
intereftinga fubjefl as heat. As I hope, however, foontobe writing! of 
able to lay before the public fome of my father’s writings, 1 Ute Or. lrvlo«. 
may on that occafion have an opportunity of expreffing rnyfclf 
at greater length than I can intrude in your journal. 

, I am, 

SIR, 

Your obedient humble fervant, 

WILLIAM IRVINE. 

Bedford-Sireet^ CovenUGardeiu 


V. 

An Account of fame TixpenmenU and Ohfinaiion^ on the Confii^ 
iucnt Parts of certain AJtringent I’lgetables ; and on their Ope^ 
ration in Tanning, Bji Humphry Davy, Efq. Prqf'ef- 
Jbr of ChcmiJlrj/ in Ihc Ro^al Injtiiuiion^ 

(Condudcd from Page 256. Vol. V.J 
IV. EXPERIMENTS AND OBSERVATIONS ON THE AS¬ 
TRINGENT INFUSIONS OF BARKS, AND OTHER VEGE¬ 
TABLE PRODUCTIONS. 

The barks that I examined were fumifhed me by my friend fnfufions ot‘ 
Samuel Purkis, Efq. of Brentford; they had been collefted in ^*'^*®* "uk!** 
the proper feafon, and preferved with care. 

In making the infufions, I employed the barks in coarfe 
powder; and, to expedite the fulution, a heat of irom 100 to 
120^ Fahrenheit was applied. 

The ftrongell infufions of the barks of the oak, of the Lei- Of oik, willow* 
cefter willow, and of the Spanith ehefnuti were nearly of the 
fame fpecihc gravity, 1.05. Their tailes were alike, and ftrong- * 

Jy aftringent; they all reddened litmus-paper; the infufion of 
the Spanifli chefnut bark producing the higheft tint; and that 
of the Leicefier willow bark the feebleil tint. 

Two hundred grains of each of the infufions were fubmitted were chemlci]. 
to evaporation; and* in this procefs, the infufion of the oak 

^rk 
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ChenUa] ex- bark farnlibed 17 grabi of £did auitter; of the Leicefier 
blr^k willoT/about 161^ grains ; and that of the Spanitb cbefnat neary. 
an equal quantity. 

The tatmin giiren by thefe (Aid natters was, in that from the 
oak bark infuGon, grains; in that from the willow bark in«' 
fttfion i4| grains; and in that from the Spanifii chefnat bark: 
infiifioti 13 grains. 

The reGdual fubftances of the infuGons of the Spanilfa dief^ 
nut bark, and of the oak bark, flightly reddened ijtmus-paper, 
and precipitated the folutioos of tin of a fawn colour, and thofe 
of iron black. The reGdual matter of the infuGon of the wil-* 
low bark, did not perceptibly change the colour of litmus; but 
it precipitated the falls of iron of an olive colour, and render* 
ed turbid the folution of nitrate of alumine. 

The folid matters produced by the evaporation of (he infu¬ 
Gons, gave, by incineration, only a very fmall quantity of 
aGies, which could not have been more jthan of their ori¬ 
ginal weights. Thefe afbes chieGy conGGed of calcareous 
earth and alkali; and the quantity was greateG from the infu¬ 
Gon of chefnut bark. 

The infuGons were aded on by the acids, and the pure alkalis, 
in a manner very Gmilar to the tnfuGon of galls. With the fo- 
lutions of carbonated alkalis, they gave denfe fawn-coloured 
precipitates. They were coploufly precipitated by the folutions 
of lime, of Grontia, and of barytes; and, by lime-water in 
excefs, the infuGons of oak and of chefnut bark Teemed to be 
deprived of the whole of the vegetable matter they held in 
folution. 

By being boiled for fome lime with alumine, Hme, and mag* 
ncGa, they became almoG colourlefs, and loG their power of 
ading upon gelatine and the falls of iron. Aftdr being heatec^ 
with carbonate of lime and carbonate of magneGa, they were 
found deeper coloured than before; and, though they bad loG 
their power of aSing on gelatine, they Gill gave denfe olive- 
coloured precipitates with the falls of iron. 

Id ail thefe cafes, Ihe earths gained tints of brown, more of 
lefs intenfe. 

When tl)e compound of the aGringent prindples of the in¬ 
fuGon of oak bark with lime, procured by means of iim^water, 
WAS afled on by fulphuric acid^ a foliilioa was obUiaed,, i4rbicb 

* ‘ pre- 
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precipitated gelatine, and contained a portion of the vegetable 
principles, and a certain quantity of fulphate of lime f a foil'd 
fawn-coloured matter was likewife formed, which appeared 
to be fulphate of lime, united to a little tannin and extradive 
matter.* 

The Iblutions were copiouflv precipitated by folution of al-Copious precipi* 

r / r r / utions by albu* 

b»men- men. 

The precipitates they gave with gelatine were (imilar in their 
appearancetheir colour, at firft, was a light tinge of brown, 
but they became very dark by expofure to the air. Their com* 
pofition was very nearly fxmilar; and, judging from the ex¬ 
periments on the quantity of gelatine employed in forming them, 
the compound of tannin and gelatine from the flronged infufion 
of oak bark. Teems toconfitl, in the ] 00 parts, of 59 parts of 
gelatine and 41 of tannin ; that from the infufion of Leiceller 
willow bark, of 57 parts of gelatine and 43 of tannin; and that 
from the infufion of Spanith chefnut bark, of 61 parts of gela¬ 
tine and 39 of tannin. 

Two pieces ofcalf-ikin, which weighed when dry 120 grains Espcrimenti of 
each, were tanned; one in the flrongeO infufion of Leicefter 
willow bark, and the other in theftrongeft infufion of oak bark, fioai of barks. 
The proc^efs was completed, in both intlances, in lefs than a 
fortnight; when the weight of the leather formed by the tannin 
of the Leicefter willow bark was found equal to 161 grains ; 
and that of the leather formed by the infufion of oak bark was 
equal to 164 grains. 

When pieces of Ikin were fuffered to remain in fmall quan-Spent ouze ot 
titles of the infufions of the oak bark, and of the Leiceller 
low bark, till they were exbautled of their tanning principle, 
it was found, that though the refidual liquors gave olive-colour¬ 
ed precipitates with the folutions of fulphate of iron, yet they 
were fcarccly rendered turbid by folutions of muriate of tin; 
and there is every reafon to fappofe, that a portion of their ex¬ 
tractive matter had been taken up with the tannin by the ikin. 


* M. Merat Guillot proposes a method of procuringpnre tannin, 
(AhhoUs de Cbmie, Toma XLI. p. 325.) which confifts in pre¬ 
cipitating a folution of tan by lime-water, and decompofing it by 
niti'ic or muriatic acid. The folution of the folid matter obtained 
in this way in alcoho^ be confiders as a folution of pore tannin $ 
but, from the experiments above-mentioned, it appears, that i^uft 
conuin, befidtt tannin, fomc of the cxtraflive matter of the Mrk | 
and it wqy likewife conUin faline matter. 
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I attemptedi in difTerent modeSf to obtaift.uncoinbined golK^ 
acid frcHD'fhe foli'd matter produced by the evaporation of tbe^ 
barks, but v^ithout fuccefs. When portions of this folid matter 
were expofed to the degree of heat that is required for the pro*- 
, dudion of gallic acid from Aleppo galls, nocryftals wereforro* 
ed; and the fluid that came over gave only brown colour to 
the folution of falts of iron, and was found to contain muck 
acetous acid and empyreumafic oil. 

When pure water was made to act, in fucceQive portions,' 
upon oak bark in coarfe powder, till all its foluble parts were 
takcn'up, the quantities of liquor lafl obtained, though they 
did not a£t much upon folution of gelatine, or perceptibly red¬ 
den litmus-paper, produced a denfe black with the folution of 
fulphate of iron: 'by evaporation, they furniflied a brown mat¬ 
ter, of which a part was rendered infoluble in water, by the 
adion of the atmofphere; and the part foluble in water was 
not in any degree taken up by fulphuric ether; fo that, if it 
contained gallic acid, it was in a Aate of intimate union with 
extradlive matter. 

Slow cumlag Two pieces of csdf-flcin, which weighed when dry 94 grains 

were flowly tanned; one by being expofed to a weak in-^ 
of the leader fuflon of the Leicefter wilFow bark, and the other by being adled 
than quick, snd^upQj, ^ \«eak infuflon of oak bark. The procefs was com-- 

more of the mu .. r ii^ 

cilage ia taken in about three months ;• and it was found, that one piece 

19 * of (kin had gained in weight 14 grains, and the other piece 

about 16| grains. This increafe is proportionally much Ids 

than that which took place in the experiment on the procefs of 

quick tanning. The colour of the pieces of leather was deeper 

than that of the pieces which had been quickly tanned ^ and, 

to judge from the properties of the refidual liquors, more of 

the extractive matters of the barks had been combined with 

them. 

The experiments of Mr. Biggin * have Ihown, that fimilar 
barks, when taken from trees at different feafons, difler as to 
the quantities of tannin they contain: and 1 have obferved^ 
that the proportions of the aflringcnt principles in barks, vary 
coniidbrably according as tlieir age and fize are different; be- 
iides, thcle proportions are often influenced by accidental cir- 
curoflances, lb that it is extremely difficult to afeertain their 
didiuct relations to each other. 


Phil. Trand for 1799, page 299. 
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In wery aftrin^nt bark, the interior while bark (that is, the intcfiorccae 
part next lo the alburnum) contains the largelt quantity of tan- ntoft tannin; 
tiin. The proportion of extraftive matter is generally greateft *he 
in the middle or coloured part: but the epidermis fdldom fur- the'epidcmir 
nilhes either tannin or extractive matter. little of cither. 

The white cortical layers are comparatively mofl abundant in Young tren 
young trees; and hence their barks contain, in the fame tveight, ^^“jj^*”***^* 
n larger proportion of tannin than the barks of old trees. In 
barks of the<rame kind, butof difTercnt ages, which have been 
cut at the fame feafon, the fimilar parts contain always very 
nearly the fame quantities ofailringent principles; and the in¬ 
terior layers afford about equal portions of tannin. 

An ounce of the white cortical layers of old oak bark, fur Relative qtunil«* 
nifhed, by lixiviation and fubfeqaent evaporation, 108 grains of 
folid matter; and, of this, 72 grains were tannin. An equal 
quantity of the white cortical layers of young oak produced 111 
grains of folid matter, of which 77 were precipitated by gela¬ 
tine. 

An ounce bf the ihterior part of the bark of the Spanifll 
chefnut, gave 8d grains of folid matter, containing 63 grains 
of tannin. 

The fame quantity of the fame part of the bark of the Lei- 
Cefier willow, produced 117 grains, of which 79 were tannin. 

An ounce of the coloured or external cortical layers from the 
odk, produced 43 grains of folid matter, of which 19 were 
tannin. 

From the Spanifh chefnut, 41 grains, of w'hlch 14 were 
tannin. 

And, fcom the Leicefler willow, 34 grains, of which 16 were 

tannin. 

In attempting to afcerlain the relative quantities of tannin in 
the different e/irire barks, I Telexed thofe fpeciinens which ap¬ 
peared timilar with regard to the proportions of the external 
And internal layers, and which were about the average thick- 
nefs of the barks commonly ufed in tanning, namely, half an 
inch. 

Of (hefe barks, the oak produced, in the quantity of an 
ounce, 61 grains of matter diifolved by w^ter, of -which 2P 
grains were tannin. 

The Spanifli chefnut 53 grains, of which 2’I' were 

And the Leicefler willow 71 grains, of w'hich 33 were tan¬ 
nin. 
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The proportions of thefe quantities, in refped to the tanning 
principle, are not very dificrent from thofe eftimated in Mr. 
Biggin^s (able.* 

The refidual fubftances obtained in the different experiments^ 
differed confiderably In their properties; but certain portions of 
them were, tn all infiancea, rendered infoluble during the pro^ 
cefs of evaporation. The refiduura of the chefnut bark, as in 
the inflance of the flrongeft infufion, poflefled (lightly acid 
properties; but more than ^ of its weight confiftqd of extrac¬ 
tive matter. All the refidutims in folution, as in the other 
cafes, were precipitated by muriate of tin; and, after this pre¬ 
cipitation, the clear fluids a£led much more feebly than betbre 
on the falts of iron; fu that there is great reafon for believing, 
that the power of aflringent infuflons to precipitate the falts of 
iron black, or dark coloured, depends partly upon the agency 
of the extractive matters they contain, as well as upon that of 
the tanning principle and gallic acid. 

In purfuing the experiments upon the different aflringent 
infufions, 1 examined the infufions of the bark of the elm and 
of the common willow. Thefe infufions were aClcd on by re¬ 
agents, in a manner cxaClIy finiilar lo the infufions of the other 
barks: they were precipitated by the acids, by folutlons of the 
alkaline earths, and of the carbonated alkalis; and they form¬ 
ed, with the cauftic alkalis, fluids not precipitablc by gelatine. 

An ounce of the bark of the elm, furniflied 13 grains of 
tannin. 

Tiie fame quantity of (be bark of the common willow, gave 
11 grains. 

The refidual matter of the bark of the elm, contained a con- 
iiderable portion of mucilage; and that of the bark of the 
willow, afmall quantity,of bitter principle. 

The flrongeft infufions of the fumachs from Sicily and Ma¬ 
laga, agree with the infufions of barksf in mofi of their pro¬ 
perties; but they differ from alt the other aflringent infiifiohs 
that have been mentioned, in one refpccl; they give denfe pre¬ 
cipitates with the cau flic alkalis. Mr. Proud has iliown, that fu- 
nvach contains abundance of fulphate of lime; and it is pro¬ 
bably to this fubfiance that the peculiar effoCl is owing. 

From an ounce of Sicilian fumach, 1 obtained 16.5 grains of 
matter foluble in water^ and, of this matter, 78 grains were 
Unnin. 

* Fhilofophical Tnuifaftlons for 1799, p. 263. 

All 
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An ounce ofA^laga fumach, produced 156 grain) of(blu- 
ble matter^ of which 79 appeared to be tannin. 

The infufion of Myrobalans * from the Eaft Indies, diflered Myrobsliai* 
from the other aftringent infufions chiefly by ihiscirbumflance, 
that it efTervefced tvith the carbonated alkalis; and it gave with • 
thrai a denfe precipitate, that was almoA immediately rcdif- 
folved. After the tannin had been precipitated from it by ge« 
latine, it ftrongly reddened Utmus-paper, and gave a bright 
black with the fulutions of iron. 1 expeAed to be able to pro¬ 
cure gallic acid, by diflillalion from tiie Myrobalans; but in 
this I was miilaken ; they furnithed only a pale yellow fluid, 
whiph gave merely a fliglit olive tinge to folution of fulphate 
of iron. 

Skin was fpeedily tanned in the Infafloa of the Myrobalans; 

^nd the appearance of the leather was fimilar to the appear¬ 
ance of that from galls. 

The flrongeA infufions of the teas are very fimilar, in their 
agencies upon chemical tefls, to the infufions of catechu. 

An ounce of Souchong tea, produced 43 grains of tannin. 

The fame quantity of green lea, gave 41 grains. 

Dr. Maton has obfervedf that very little tannin is found in 
cinchona, or in the other barks fuppofed to be poireflfed of 
febrifuge properties. My experiments tend to confirm the ob- 
fervation. None'of the infufions of the ftrongly bitter vegetable 
fubflances that I have examined, give any precipitate to gela¬ 
tine. And the infufions of quaflia, of gentian, of hops, and 
of chamomile, arc fcarcely aflefled by munate of tin; fo that 
they likewifc contain very little extraflive matter. 

In all fubflances poflefled of thp aflringent taflci there is 
great reafon to fufped the prefetice of tannin; i( even exifls in 
fubflances which contain fugar and vegetable acids. I have 
found it in id)undance in the juice of floes; and my friend Mr« 

P.oole^ of Stowey, has deleted it in port wine. 

V. GENKE^L OBSERVATibNS, 

Mr. Proufi has fuppofedj in his paper upon tannin and its Probability that 
Species,t that there exift diflferent fpecies of the ^nning prin- 
ciple^ poflefled of different properties, apd different powers caaiuagiiimr« 

B The Myrobalans ufed in thefe experiments are the fruit of the 
Tcrmlnalia Chebula. Rbtz. 05#. Betea. Fafc. Yt p«31* 

■f- 4^mabi d$ Cbirnkf Tome XLI. p# 332* 
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of ailing upon r«-agents, but all prccipi^table by gelatine. 
This opinion is fufficiently conformable to the fafla generally 
known concerning the nature of the fubflances which are pro¬ 
duced in brganifed matter; but it cannot be conGdered as 
proved, till the tannin in different vegetables has been ex¬ 
amined in its pure or infuiated flate. In all the vegetable 
infufions which have been fubje^led to experiment, it exifls 
in a Gate of union with other principles; and its properties muG 
ncce/Tarily be modiGed by the peculiar circumRanccs of its 
combination. 

From the experiments that have been detailed it appears, 
that the fptcijic agencies of tannin in all the different aGringent 
infufions arc the fame. In every inGance, it is capable of en¬ 
tering into union with (he acids, alkalis, and earths; and of 
forming infolublecompounds witii gelatine, and with (kin. The 
infufions of the barks affcfl the greater number of re-agents in a 
manner Gmilar to the infuGon of galls; and, that this laG fluid 
is rendered green by the cuibonated alkalis, evidently depends 
upon the large proportion of gallic acid it contains. The infu¬ 
Gon of fumach owes its charafleriGic property, of being pre¬ 
cipitated by (he cauGic alkalis, to the prcfence of fulphate ot 
lime; and, that the folutions of catechu do not copiouGy pre¬ 
cipitate the carbonated alkalis, appears to depend upon their 
containing tannin in a peculiar Gate of union with extractive 
matter, and uncombined with gallic acid or earthy falts. 

In making fome experiments upon the aflinilies of the tanning 
principle, 1 found that all the earths were capable ofaltrafling 
it from the alkalis : and, fo great Is their tendency to combine 
with it, that,- by means of them, the compound of tannin and 
gelatine may be decompofed without much difficulty; for, 
after pure magneGa had been boiled for’a few hours with 
this fubGance diffufed through water, it became of a red-brown 
colour, and the fluid obtained by Gltration produced .a diGinfl 
precipitate with folution of galls. The acids have lefs affinity 
for tannin than for gelatine ; and, in cafes where compounds 
of the acids and (annin are afled on by folution of gelatine, an 
equilibrium of affinity is eAabliffied, in confequence of which, 
by far the greatcG quantity of tannin is carried down in the in- 
foluhle cqmbination. The different neutral falts have, com. 
paralrvely, feeb{e powers of attraflion for the tanning principle; 

butf that the precipitation they occafion in aAringent folutions, 

{ • • 
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iB Aetjfimply owinl^ to the circaroftance of their uniting to a 
pocticm of the water which held the vegetable fubfiancte in (b- 
lution, is evident from many fafis, befides thofe which have 
been already ftated. The folutions of alum, and of fume 
other falls which are lefs Ibluble in water tlian tannin, pro¬ 
duce, in many aftringent infufions, precipitates as copious as 
the more foluble faline matters; and fulphate of lime, and other 
earthy neutral compounds, which are, comparatively fpeaking, 
infolubie in, water, fpeedily deprive them of their tanning 
principle. 

From the different fadls that have been ftated, it is evident noidwayi 
that tannin may exit! in a Aate of combination in different Tub- gcladnr,^^ 
fiances, in which its prefence cannot be made evident by 
means of folution of gelatine; and, in this cafe, to deted its 
exitience, it is necetlary to have recourfe to the aflion of the 
diluted acids. 

In conlidering tiie relations of the different fa£U that have Skins in unning 
been detailed, to the proceffes of tanning and of leather-making, j**”^*** 

it will appear fudiciently evident, that when Ikin is tanned in 
aftringent infufions that contain, as well as tannin, extractive 
matters, portions of thefe matters enter, with the tannin, into 
chemical combination with the (kin. In no cafe is there any 
reafon to believe tliat gallic acid is abforbed in this procefs ; 
and M: Seguin*s ingenious theory of the agency of this fubr 
fiance, in producing the deoxigenation of (kin, feetns fupr 
ported by no proofs. Even in the formation of glue from 
(kin, there is no evidence which ought to induce us to fuppofe 
that it lofes a portion of oxigen; and the effedl appears to be 
owing merely to the reparation of the gelatine, from the fmall 
quantity of ^bumen with which it was combined in the orga? 
nifed form, by the folvent powers of water. 

The difierent qualities of leather mgde with the fame kind lesser 
of (kin, feem to depend very much uppn tbe different quantities 
of extrusive matter it contains. The leather obtained by means 
of infufion of galls, is generally fo^qd harder, and more liable 
to crack, than the leather obtained froip the infufions of barks; 
end, in all cafes, it contains a much larger proportion of tannin, 
and a fmaller proportion of eatf^^We matter. 

' When (kin is very ({owly tanped in weak folutions of the Soft rfunble 
barks, or of catechu, it combines with aconfiderable proportion 
of extradtive matter; in thefe though the indfeafe 

of 
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of weight of the Ikin is compofalively finaG« yet it is rexulered 
perfe^ity infohible in water; and is found fofti and at the faoM 
time flrong. 

The faturated afiringent infufions of barks contain much kfs 
extrafiive matter, in proportion to their tannin, than the weak 
infutions; and, when tkin is quickly tanned in them, common 
experience (hows that it produces leather lefs durable than the 
leather (lowly formed. 

The eomm'^n Befides, in the cafe of quick tanning by means of infufions 
©pinionill favour of barks, a quantity of vegetable extraflive matter is loft to the 
UttWng of the manufacturer, which might have been made to enter into the 
^her ^aWy compofition of his leather. Thele obfervations (how, that there 
^ * is fome foundation for the vulgar opinion of workmen, con* 

cerning what is technically called iht feeding of leather in the 
(low method of tanning; and, though the proceftes of the art 
may in foinc cafes be prolraded for an unneceflfary length of 
time, yet, in general, they appear to have arrived, in con* 
fequence of repeated pradical experiments, at a degree of 
perledion which cannot be very far extended by means of any 
elucidations of theory that have as yet been made known. 

On the (irft view it appears (ingular that, in thofe cafes of 
tanning where extradive matter forms a certain portion of the 
leather, the increafe of weight is lefs than when the (kin is 
combined with pure tannin ; but the fad is eafily accounted for, 
when we confider that the attraSion of (kin for tannin muft be 
probably weakened by its union with extradive matter; and, 
whether we fuppofe (hat the tannin and extradive matter enter 
together into combination with the matter of (kin, or unite with 
feparate portions of it, dill, in either cafe, the primary attradion 
of tannin for (kin muft be, to a certain extent, dimintflied 
Vegetables are In examining aftringent vegetables in relation to their powers 

»lng**no/mcreiy ^*^"**^8 neceflary to take into account, not only 

hf the matter the quantity they contain of the JUbJltmce precipitable by gela* 

tine, but likewife the quantity, and thenaturei of the extradive 
matter; and, in cafes of comparifon, it is eflential to employ 
infufions of the fame degree of concentration. 

It is evident, from the experiments detailed in the Illd fee* 
lion, that of all the aftringent fubfiances which have b^n as 
I mater • examined, catechu is that which contains the iargeft pro* 
portion of tannin; and, in fuppoftng, according to the common 
eftinStion, that from four to five pounds of common oak bark 
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mre required to prodStce one pound of leetiier, it appeun, ftom 
tke variott#fynthetlcul experiments, that about half a pmnd of 
catechu would anfwer the fame purpofe *« 

Alfo, allowing for the difference in the compofition of the Its comptmeva 
different kinds of leather, it appears, from the general detail of 
fads, that one pound of catechu, for the common ufet of the 
tanner, would be nearly equal in valqe to ^ pounds of galls, 
to 74 pounds of the bark of the Leiceiler willow, to 11 pounds 
of the bark of liie Spanifli chefnut, to 18 pounds of the bark of 
the elm, to 21 pounds of the bark of the common wilk>w, and 
to 3 pounds ot fuinach* 

Various menliruums have been propofed for the purpofe oft-1®* 
expediting and improving the procefs of tanning, and, amongff pn>bt^*lurt« 
them, lime-water and the folutions of pearl-a(h: but, as thefefsh 
two fubdaiices ibrm compounds with tannin which are not de* 
compofablti by gelatine, it follows that their effeds muff be 
highly pernicious; and there is very little reafon to fuppofet 
that any bodies will be found which, at the fame time that they 
increafe the (blubility of tannin in water, will not likewife di- 
minifli its attradion for ikin* 





An eqfy Method of raijing Water for the PurpofiaqfRefr^eration 
in DiftiUeriei, Steam Condenfers, &c. Six A. N. Edki.* 

CRANTz. Communicated by the inventor^ 

The method exhibited in the Iketch, Fig. II. Plate IV. Introdudlsai 

being capable of faving near thirty feet of the height to which 

water may be required to be pumped, for the ufes mentioned 

in the title, appeared too fimple and ingenious, when the learn* 

ed inventor did me the honour to mention it in converfation, 

for me not to require permitfion to communicate it to mj 

readers. 

* This eftimation agrees very well with the experim^ts lately 
made by Mr, Purkis, upon the tanning powera of Bombay catechu 
in the proceffes of manufadure, and which he has permitted me to 
mention. Mr. Purkis found, by the refults of different accurate 
experiments, that one pound of catechu was equivalent to leven or 
eight of oak bark, 
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ACtTHOS op' raising WATER. * 

T9ie principle of If the worm tube were open at the top is ufaal, it is evident 

that aif the water employed for cooling, would retire to be 
a current of raifed by fome mechanic force as high as the furface; fuppofe 

But as this water is not wanted for ufe at that 
^ elevation, but is only required to give out its heat, and then 
fitll down again ; it is clear that this fall may be applied to 
raife a conffderable portion of w'hat is to follow. Various 
means might be devifcd for fuch an application; the fimpleft 
and nroft effeSual, no doubt, is that to which Sir A, N. has 
given the preference, namely to convert the whole apparatus 
into a fyphon. 

Suppofe the worm tub to be clofcd at top; the cold water 
conveyed into it at the bottom from the velTel A, and carried off 
heated at top by the pipe B into the overflowing vefi'cl C. 
Let us fuppofe the level in A to be two feet itighcr than that 
in C, and a current will be kept up through the whole fluid as 
long as may bedefired. 

It mud occur to the experienced engineer that gas or air 
vouW prev^t or willcfcape from the water, efpecially when heated and defended 
impede the from tlie prelTure of the atmofphere. But this may be obviated 
effeft* attending to a few neceflary circumflances, Fird, the 

elevation need not be very great, and lefs gas will efcape ; 
fecondly, the temperature may be kept down by a large 
current through pipes of conddcrable diameter; and thirdly, 
jt is pradlicable by various contrivances, that an interior float 
lhall give notice vvhen the gas has lowered the furface of the 
water beneath it to a certain point, and this may either warn 
an attendant to pump it out, or it may difeharge an apparatus 
to produce the fame efiefl without the immediate exertion of 
labour each individual time. 

Concerning thefe and other fecondary points, I (hall not, 
however, enlarge ;'having enough to regret from the neceflary 
imperfedion of this defeription, taken from the converfation 
of the inventor, indead of being given in his own words. 
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Ikfiription of a neto Padlock if Security vdth Combinaiionh 

CXTIZCN Kegniea.^ 


X HE intention of this padlock is to fecure portmanteaus, cloak Defenption of a 
bags, and other packages in the moll complete manner, and to 
ferve occafionally as defences to the key*holes of the dooraof 
apartments. 0 

The padlock is compofed of four circular pieces of brafs, 
on which are engraven the twenty-four letters of the alphabet. 

The four pieces are moveable on their axes by taming them 
with the finger in order to produce the combination by which 
it is opened. 

The combination of the manufadlurer is the word ROME : 
when this word is brought into a corredl line with the two marks 
on the. edges of the two Heel plates FF/ which form the ex¬ 
ternal part oF the padlock, thofe two plates can be feparated 
a little from each other, and tlie clafp of the lock can be opened 
by the hinge. 

The fame procefs is ufed to fallen it, with this difference, 
that the two external plates are prefled together fo as to con¬ 
fine the bow or clafp of the lock in its cell at G; after which, 
the combination is to be fliifted fo that the chara£lers lhall no 
longer form the fame word in the before-mentioned line. 


77/e Method by which tlte Pojfejfor may dlfpofe the Padlock to a& 

by a new Combination, which cannot be kiiown to any other 

Peifm : 

1 . A ferew is taken out, which pafles through the centre of 
the plates FF. 

2 . The combination which it is intended to fet afide, namely, 
that which opens the lock at prefent muff be duly arranged. 

3. The marked circular pieces or rings muff be taken off 
from four plates of brafs which conffilutc the central part, 
and together form the centre-piece of the mechanifm. ^ 

4. Laffiy, The rings muff be replaced on (he centre pieces, 
each according to the letter the pofleflbr may have chofen. 

For example: If you would adopt the word LOCK for the 
pombination, the letter L of the firff ring muff be placed Over 

* Tranilated from a paper circulated by the conffruftor. 

or 
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of I or upon fmall Aeel tooths which is attached to thefirfl inior?or 
*‘"*^cyliMcr; the letter O of the fecond ring on the tooth of the 
^ond cylinder; the letter C of the third ring on the tooth 
the third cylinder; and laAIy, the letter Kof the fourth tooth 
, on the fourth cylinder. 

By this means the word lock is fet up and becomes thecom^ 
bination of the lock, and the word Rome no longer produces 
the difpoiition of parts required for the difengagement. 

After this operation the ferew muft be replaced in the centre 
of the plate; this ferew does not contribute to the firength of 
the mechanifro; but is ufed merely to allow the exad fpace 
neceflTary for opening the padlock, and to prevent the fepara* 
lion of the rings from the central parts in the common ufe of 
the lock. 


Method of ufing thi$ Lock as a Drfenee to the Ky-hole of a Door* 

A ring Aaple A, having a wood ferew, is fixed to the door 
above llie key-hole or efcutcheon of the lock. 

A fecond ring C is fixed perpendicularly beneath the other. 

A cylindrical tube of iron D, in the form of a bolt, is placed 
vertically in the ring of thefe ferew flaplc«. At the lower 
end of the tube is an aperture, through which the padlock is 
infertedj fo that the tube or bolt cannot be raifed or taken 
out. 

By this contrivance the key-hole of the lock is completely 
defended, and the introduflion of a pick-lock or falfe key is 
rendered morally impoffible. For the mechanifnn prefents 
331,776 combinations, * forming 331,775 dilTerent obfiacles« 
to prevent the removal of this defence by any perfon unac¬ 
quainted with the fecret of the proprietor. 

If it be apprehended that the word of the combination may 
be forgotten, it will be eafy to write and difguife it in many 
different ways, without any rifk of difeovery; for example. 

The letter L, or eleventh letter of (he alphabet £* 

will be written 11. 

The letter O, or fourteenth letter - • - - H. 

The letter C, or third letter - - • . • 3 . 

The letter K, or tenth letter - - - - 10. 

Total (expreffed) <£.38. 


# Kumber equal to the 4tb power of 24. 


This 
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ThU littio calculatlbn will appear to any other perfon to be 
a common account, but it is to the proprietor a mcmorabdua 
by which be will perfeflly recoiled that the iirfl letter of hit 
combination is the eleventh of the alphabet, that th^ fecood 
is the fourteenth,* and fo of the reft. 

REMARKS. 

This padlock appears at ftrft fight fimtlar to that contrived 
by Cardan; but we know that his was not capable of having 
its combinations changed; whence it refults that themanu&c- 
turer^ the retailer, and every other perfon who may have feeit 
it opened, can themfelves open it with the fame facility as the 
proprietor himfelf. The notches which produce the opening 
may be alfo difcovered by the feel; our lock has falfe notches 
cut in the centre-pivce Of the mechanifm which prevent the dif- 
covery of the real one. 

Laftly, The clafp of this padlock is made of hardened and 
tempered fteel, to prevent its being eafily cot by an ordinary 
file. It is annealed fo far only as to prevent its breaking. 

Annotation. W. AT. 

The remaining part of this paper contains the addrefs of the 
inventor and vendor, C. Kegnier, ci devant Jacobm, ^ueDo^ 
tninitpje, F, St. Germain d Paris, and alfo a certificate of bo* 
nourable mention, &c. from the AthcTidcdes Arts. 

The lock of Cardan confifts of (be four vifible circular parts 
carrying the alphabet. Thefe as well as the central parts of 
the prefent lock are perforated half way through their centers 
by an hole, and quite through by a fmaller hole, in the fide of 
which laft there is a notch extended to the circumference of 
the larger hole. All the four pieces are placed upoaaeentral 
pin, which has fide projedions anfwertng refpedively to the 
notches, but occupying the fpace oif the larger hole while the 
lock is clofed. From this conftrudlion it is evident that the 
lock cannot be opened unlefs every one of the notches be placed 
oppofile its projeftion; that this pofition or placing is fettled 
by the maker, and not variaUe; and that the lodr is liable to be 
opened, though not eafily, by the tentative procefs delcribed 
at p. 204 of our laft volume. 

Cit. Regnier has perfeded the lock of Cardan by making 

the fyfteoi of the alphabet moveable with regard to the inter* 

nal 
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groves or (mall notches' on the face of each central piece* 
which anfwer the parpofe of the teeth recommended at the 
page lafi quoted, by preventing the rings from being tamed 
round while any pull is made againfi the ciofure. 

I find fome obfcurity in his defcription of the manner of 
conneding the central piece and the external engraved part. 
From the operation, T apprehend, 1. that each ring haf a 
number of notches at its inner furface, that anfwer to the letters 
on its outer face; 2. that each central round piece fils the 
Cavity of Its ring, and is prevented from turning by a tootif 
which it lodges in one of the notches; 3. that when all the 
four teeth are ranged in a line between F and F, the lock will 
open; and therefore, 4. when any particular letter is placed 
over the tooth, that letter becomes the effedtive letter for its 
own ring. 


VIII. 

Ob/crvations on the Biiantity of horizontal RrfraSiion; with a 
Afetkod qf meajitring the Dip at Sea. By Wiz.lia.m Hyde 
Wollaston, il/, D. F. R. S.^ 

former paper In a Paper which I fome lime fince prefenied to this Societyv 

«nd*'of*Monge Tranf. for 1800,) I endeavoured toafcer- 

«ipr>n horizontal tain the caufes, and to explain the various cafes, of horizontal 
refradtion. refraflion, which I had either obferved rnyfelf. or had feen 

deferibed by others. 

At the time of writing that eflay, I bad not met with (he 
Memoiresfur PEgypte, publiflied but a (liort time before; and 
1 was not aware that an account had been given by M. Monge, 
of the phenomenon known i to the French by the name of 
miragCf which their army had daily opportunities of feeing, in 
their march through the deferts of Kgypt. 

In the pcnifal of this memoir, 1 could not /ail to derive 
inltrudiion from the information it contained; but, as the fadts 
related by him accord entirely with (he theory that 1 had 
advanced, I was by no means induced to adopt (he explana^ 
tion that he has propofed, in preference to my own. 


* From the Philofophical Tranfi'^icms tat ISfOj. 
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^UAKTITT OF HORIZONTAL RfiFRACTXOKV ^ 

^ The definite refleding furfacc which he Tuppofes^ to take Okjeftioa «d Umt 
place between two firata of air of difierent denfily, i«' by no *kwjfofM<m|fc 
means confident with that continued afcent of rarefied air 
which he himfelf admits; and the explanation founded on t^is 
hypothefis will not apply to other cafes, which may.all be 
fatisfafloriiy accounted fur, upon the fuppolition of a gradual 
change of denfity, and fucceflive curvature of the rays of light 
by refra^ion. 

I have fiiic;e learned that the fame fulled has alfo been ably The Tubjeft well 
treated by Mr* Wollman, in Gilberts Annalen dev PAjj/ti; 
but I have to regret that his dilFertation, as well as that of 
Gruber, in the fame Annals, were written in a language that 
was unknown to me, and that I could not avail royfelf of the 
aflidance that 1 might otherwife have received from their 
refearches. 

When I formerly engaged in this inquiry, being imprefied Obfeiratloni 
with the advantage to be derived from it to nautical afironomy, /**'^^*** 
on account of the variations in the dip of the apparent horizon, 
from which all obfervations of altitude at Tea mud neceflarily 
be taken, 1 fuggeded the expediency of a feries of obfervations, 
to be made by a perfon attentive to thofe changes tempera¬ 
ture or moidurc of the atmofplicre, on which he might find the 
depreflion of his horizon principally to depend. I had at that 
time no expe61ation that I could myfelf purfue this fubje^l 
farther to any ufefnl purpofe, having little profpedl of refiding 
for a fufiicient length of time in view of the fea, and feeing no 
other method by which the fame end might be accomplifhed. 

I have, however, fince that time, found means to fatisfy myfelf, 
by obfervations over the furface of the Thames, that although 
the quantity of refra£lion varies in general with any change of 
the thermometer or hygrometer, yet the law of thefe variations 
is not altogether fo fimple as I had hoped it might be found. 

1 (hall, on the prefent occation, fird relate the fads on which Karrative. 
this opinion is founded, and which are in themfelves fufficiently 
remarkable, on account of the unexpected quantity of refraCtion 
obfcrvable over a (hort extent of water; I fhall, in the nexi< 
place, (hew that the exact determination of the concurrent 
changes of the almofphere are of lefs value, and their irregiu 
larities of iefs confequence, than 1 had conceived, as there isa 
very eafy method whereby the quantity of dip at fea may be at 
any lime correctly meafured; and therefore the end which 1 
fought by indirect means, may be at once diredlly attained. i 
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The hrft ioltance that occurred to me, *of obferv^e refirac^ 
tioD dver the furface of-tbe Thames^ was wholly accidental. 
I was fitting in a boat near Chelfea, in fuch a pofition that 
sny eye }va8 elevated about half a yar^ from the furface of the 
water, and bad a view over its furface, that probably Tome* 
what exceeded a mile in length, when I remarked that the 
oars of feveral barges at. a difiance, that were then coming 
up with the tidei appeared bent in various degrees, according 
t6 their difianoe fifbm'nte. The moft difiant appeared nearly 
in ihctfsMTin retdefented, Plate I. Fig. 1. dd being my vifible 
horizon by apparent curvature of the water; a 6 the oar itfelf 
in its mcKned pofition; and h r an inverted image of the por¬ 
tion be. By a little attention to other boats, and to buildings 
on (hore, I could difeera that the appearance of all difiant 
objefU feen near the furface of the water was affeded in a 
fimilar manner, but that fcarcely any of them afforded images 
fo perfeftly difiinA as the oblique line of an oar dipped In the 
water. 

A perfon prefent at the time (as well as fome others to 
whom I have fince related the circumfiance) was inclined to 
attribute the appearance to reflection from the furface of the 
water; but, by a moderate (bare of attention, a very evident 
difference may be difeovered between the inverfion occafioned 
by reflection, and that which is caufed by atmofpherical refrac¬ 
tion. In cafes of reflection, the angles between the objeCt and 
image are fliarp, the line of contaCt between them firaight and 
well defined, but the lower part of the image indefinite and 
confuled, by means of any flight undulation of the water. Bu-t, 
when the images are caufed by refraCtion, the confines of the 
object and its mverled image are rounded and indifiinCt, and 
the lower edge of ihe image is terminated by a firaight line at 
the furface of the .water. In addition to thefe marks of diffe- 
fence, there is another circumfiance which, if attended to, 
mufi at once remove all doubt; for, by bringing ihe line of 
fight near to the furface of the water, boats and other fmall 
objeClt are found to be completely hidden by an apparent horU 
zon, which, in fo (hort a difiance, cannot be owing to any 
real curvatbr^ of the water, and canarife rolely froib the bend¬ 
ing of the rays by refraCtion. 

When I reflected upon the caufes which were probably in- 
ftrumental in the produ^ion of thefe phenomena, they appeared 

referribis 


QUANTITY or HOAISOVTAL RJCrSACTlOK. 


49 

' I 

rcferribie to difference of temperature alone. After a fuocdl 

iion of weather (o hot that the thermometer^ during one month dtea co't^'' 

preceding, had been 12 timei above 80^i and on an average of l^weftAritum of 

the month at 68«, the evening of that day (Auguft 22, 1800) 

was unnfually cold, the thermometer being 55^* The waterpower* 

might be fuppofed to retain the temperature it had acquired 

during a few weeks preceding, and, by warming the ftratum of 

air immediately contiguous to it, might caufe a diminution o{ 

its refrafiive deniity. fuflicient to effed this inverted curvature 

of the rays of light, in the manner formerly explained. As I 

was at that time unprovided with inftruments of any kind, I 

had it not in my power to efllmate the quantity of refradion, or 

temperatures; and can only fay that, to my hand, the water 

felt in an uncommon degree warmer than the air* 

Being thus fumifhed with an unexpected field for obferva-Particutaru* 
tion, I from that lime took fuch opportunities as fin)*!®*’changes 
of the weather afforded me, of examining and meafuring the 
quantities of refraCiion that might be difcovered by the fame 
means over another part of the river, that I found moft fuited 
to my convenience. 

The fituation from which the greater part of my obfervations 
were made, was at the S. £. corner of Somerfet houfe. The 
view from fpot extends under Blackfriars bridge, towards 
London bridge, upwards of a mile in length, and in the oppo* 
file direction through Weftminfier bridge, which is three 
quarters of a mile diftant. 

Such diftances are however by no means neceflary; and in* 
deed the air over the river, in cold weather, is generally, or 
at leaft very frequently, not fufficiently clear for feeing diftinClIy 
to fo great diftances. For, fince the winds which are moft 
likely to effeCl a fufficient change of temperature, on account 
of their coldnefs, are ufually from the £. or N. £« the principal 
fmoke of the town is then brought in that direction, and hovers, 
like a denfe fog over the courfe of the river. This circum- 
ftance deprived me of many opportunities which the changes 
of the thermometer indicated to be favourable for my purpofe, 
and obliged me often to make ufe of ihorter diftances than t 
(hould otberwife have chofen, by bringing the line of fight as 
near as I could to the furface of the water. 

For this purpofe, 1 had a plane refleCtor fitted to the objed* 
and of a fmall pocket telefcope, at an angle of 45^, fo that, 

VoL. VI*— SsPTKMBKR. E whOtt 
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when the telelcope waf held verdcally, it gave a boriaontal 
view at any level that waa found moft eligible. When the 
water has been calm* 1 have obferved that thegreateft refrac¬ 
tion was vifible within an inch or two of its for&cey and I have 
then feen a refiraQion of fix or feven minutes in the fpace of 
SOO or 400 yards: at other times* I have found it greatefi at 
the height of a foot or two; but* in this cafe, a far more ex- 
tenfive view becomes neceflary. 

The firfi meafures that I took were on the 23d of September* 
1800. The water was 2p warmer than the air, and I found 
a refraAion of about 4^ 

0£t. 17. The difference of temperature was 3*, and the 
refraSion 3\ 

Oa. 22. The water was Ilf® warmer than, the air* yet the 
quantity of refradion did not exceed 3*. 

The fmallnefs of the quantity of refradion upon this occa* 
fion* I attributed to the drynefs of the atmofphere* conjeduring 
that a rapid evaporation might in great meafure counterad 
that warmth which the water would otherwife have commu¬ 
nicated to the air. 

From that time* therefore* I have noted not only the heights 

of the thermometer in the water and in the air. but have added 

* % 

alfo the degrees of cold produced by keeping the bulb of it 
moiAened for a fiif&cient time to render it Aationary. In con¬ 
firmation of my conjedure refpeding the drynefs of Od. 22* 
I have alfo* in the following Table, which comprifes the whole 
of my obfervations* inferted a column from the Rcgifier kept 
at the apartments of the Royal Society* containing the heights 
of the hygrometer* on thofe mornings vvhen my obfervations 
were made. 
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At 8, A. M. Air, Water. 

1800. Sept. 23 57 60|® 

Oa. 17 46| 49f 

22 38 49| 

Nov. 1 41 45| 

* 4 43| 46| 

5 37 45 

12 44 ^ 48 | 

1 3 40 44^ 

1801. June 13 50 63 

22 55 61 

23 55 62 

24 55 61 

Sept. 8 60 64 

9 64 64^ 

10 58 64 

12 o’clock, 10 63 64 


Diffe. 

reace* 

Sp 

3 

‘4 


Rrfnc- CoUby Hygm- Table of obffH 
tiofi* enpontion. meter* yttlonii 


U 

13 


Al 

3 

3 

8 

3- 
8 + 
1 + 

5 

6 + 

6 

5 

7 

5 

7 

2 


U 

1 


72® 

72 

67 

76 

72 

69 

73 
76 
65 
65 
65 
67 
78 

74 

70 


From a review of the preceding Table it will be founds upon The dip of the 

the whole, that when the water is warmer than the air, 

increafe of deprefliun of the horizon may be expected $ but by the witw 

that its quantity will be ereatly influenced, and in general ^‘"8 

diminiihed, by dryneis of the atmofphere, and diminilhcd 

It appears, however, that no obfervable regularity is dedu*(m®« confidar- 

cible from the meafures above given ; but that the quantity, 

on Tome occafions, is far different from what the ilates of the The mcafarcs 

thermometer and hygrometer would indicate. On the 9th of ‘"dicate httle 

J o any prawcil 

September, for inilance, the difference of temperature is only 

and the evaporation, to counteract this flight eXcefs of 

warmth, produced as much as 3^ of cold; neverthelefs, the 

refraction vifible was full 5'. In this obfervation I think that 

*1 could not be miflaken, as the water was at the time perfectly 

calm, the air uncommonly clear, and 1 had leifure to pay par* 

ticular attention to fo unforefeen an occurrence. 

This one inflance appears conformable to the opinion enter* Solution of 

tained by Mr. Huddart, and by M. Monge, that, under 

circumftances, the folution of water in the atmofphere caufes a ^nfcqussM* 

decreafe in its refraClive power; but, on no other occafion 
have 1 been induced to draw a firailar inference* 

£2 The 


63 


ItUAVTITT 09 JIOUZONTAi* MFILACTIOK* 


at lea. 


The obje£l that I have at all times chofen, as fliewing beft 
the quantity of refradlion, has been 'either an oar dipped in the 
water at the greatefi difcernible diftance^ or fome other line 
equally inclined; and the angle meafured has been, from the 
point where'the inverted image is terminated by the water^ to 
ihat part of the oar hfelf which appears to be direflly above it. 
(The apparent magnitude of ec. Fig, 1, PI, 3.) • 

The eight firfi angles were taken with a molher-of-pearl 
micrometer in the principal focus of my telefcope, and are not 
fo much to be depended upon for accuracy as the fuccccding 
eight. Thefe laft were meafured with a divided eyc-glafs 
micrometer, and oonfequently are not liable to any error from 
unfleadinefs of the inltrument or objefl. 

Alt Ibgreaf a foregoing obfervations we learn, that the quantity 

vanati'>n of the of refradion over the furface of water may be very conliderable, 
4ip happcni out where the land is near enough to influence the temperature of 

the air. At fea, however, fo great diflferences of temperature 
cannot be expeded; and the increafe of dip caufed by this 
variation of horizontal refradion, it is to be prefumed, is not fo 
great as in the confined courfe of a river; but, if we confider 
tiiat it may alfo be fubjed to an equal diminution from an op* 
polite caufe, and that the horizon may even become apparently 
elevated, there can be no quefiion that the error in nautical 
obfervations, arifing from a fuppofition that it is invariably 
according to the height of the obferver. Hands in need of 
corredion. 

The remedy employed by Mr, Huddart,^ of taking two 
angles of the fun from oppofite points of the horizon at the 
fame time, and confidering the excefs of their fum above 180^ 
as double the dip, muH without doubt be effedual; but, from 
caufes which he alfigns, it is pradicable only within certain 
limits of zenith diflance; for, where the zenith diflance is 
fmall, and the changes of azimuth rapid, there is required con* 
fidecable dexterity and fleadinefs of a fingle obferver who at* 
tempts to turn in due time, from one obfervafion to another; 
and, when it exceeds 30^. the greater angle cannot be mea- 
fured with a fexlant, and confequently his method is, with 
that inlbrument, of ufe only in low latitudes. 


Ihr. Kaddart** 
remedy. 


Phil. Traaft for 1797, p* 40. 
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Oft Mcoiint of the difficulty mttending fome of <he«d)ttft«Ofc}cQlo«t» 
fits for the back obfervattOR, he rgefils that method 
takiag angles in geaeral, with much reafon; but he has thereby 
overlooked a means of determining the dip, which I am inclined 
to think might be employed with advantage in all latitudes, 

^without any occafion to hurry the moll inexperienced or cau¬ 
tious obferver. 

By the back obfervation, the whole vertical angle between b«t the method 
any two op|»ofite points of the horizon may be meafured m^Juring^^the^ 
once, eithet before or after taking an altitude. Half the ex-irc between the 
cefs of this angle above 160®, lliould of courfe be the dip 
quired. 

But, if it be doubtful whether the inftrument is duly adjufted, Error of ths ^ 
a fecond obfervation becomes neceflhry. Theindrument mull ^tTrfing*5iV^ 
be reverfed, and, if the apparent deficiency of the oppofite whole inilru- 
angle from ISO® be not equal to the excefs before obtained, 
the index error may then be correded accordingly; and| fince 
the want of adjndment, either of the glafles at right angles to 
the plane of the indrument, or of the line of light parallel to it, 
will affefl both the larger and finaller angle very nearly in an 
equal degree, the | part of theif difference will be extremely 
near the truth, and the errors ariling from want of thofe ad* 
judments may with fafety be negle£led. 

This method of correfiing the index error for the back obfer- u flrft fuggcftti 
vation at fea, was many years fince recommended by Mr, hudUnu 
Ludlam ; * yet I do not find that it has been noticed by fubfe- 
quent writers on that fubje^, or fuggeded by any one for 
determining the dip; but I can difcover no reafon for which it 
could be rejeded as fallacious, and 1 Ihould hope that in prac¬ 
tice it would be found convenient, fince in theory it appears to 
be effedual. 

« 

The mod obvious objedion to this, as well as to Mr. Hud- Whether refrac. 
dart's method, is the poffibility that the refradion may be in 
fome meafure different in oppofite points of the horizon at the ftrent bearmss 
fame time. When land is at no great didance, fuch an in- ** 
equality may be found to occur ; bat, upon the furface of the 
ocean in general, any partial variations of teropei^ture can 
rarely be fuppofed to exid; and it is probable, that under any 
circumdances, the difference will not bear any confiderabie 


e Diredioni for the vfe of Hadley's quadrant, 1771, ^ 82, p. 56. 
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proportion'' to the whole refraAton; nor can it be thought a 
fufficient reafon for rejeding one correftion propofed* that 
there may yet remain other fmall errors, to which all methods 
are equally liable, but which it is not the objed of the prefent 
ditlertai ion to redify. 


IX. 

An Account of Two Haloi^ with Parhelia. By Sir H. C. 

Englefield. Bart, F. R. 

CTncommott On the20ifa of November, 1802, at two o'clock in the 
halos round the going QUt of doors, at Richmond in Surry, I per¬ 

ceived the fun, accompanied by uncommon halos and parhelia. 
The weather was fhowery, and the iky had tjiat peculiar 
turbid appearance, which is the certain forerunner of heavy 
apd long continued rain. The fun Aione with a faint and 
watery light, was very ill defined, and appeared rather elon¬ 
gated in a vertical diredlon. A very denfe cloud occupied 
all that quarter of the horizon, and rofe up pretty near to the 
fun. Very heavy clouds covered the eaflern part of the 
heavens, extending quite to the north, and were proceeding 
gradually towards the fouth weft. The wind was about eaft. 

The altitude of the fun was 14-®. The circle neareft the 
fun was diftant from him nearly 24^, and was aboi^t 4 der 
gree in breadth. It was of a pale yellowifli light, but bad 
po tendency to prifinatic colours. 

On the left hand, it extended below a line drawn through 
the fun parallel to the horizon. To the right, it terminated 
in denfe clouds coniiderably above that line. 

The exterior circle was 48^ from the fun, and It might be 
in breadth, as it was evidently broader than the inner 
circle. It terminated on either hand at nearly tlie fanse 
height as the interior one. It was tinged throughout with 
the prifmatic colours, though only red, green, and blue, were 
^iftin&ly vifible. The red was neareft the fun. The blue 
very faint The brightnefs of this circle was about tl^at of the 
^ondary rainbow, to a bright common bow, 

* Royal InfUtutien, II. J> 
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In a line paralfel to the horizont paffing through the fun, tTncommon 
there was,, in the haW^branch of the inner circle; a very 
faint parhelion; but in the upper point of the fame circle^ 
there was a very bright and remarkable one* Its light was fo 
vivid, that it could fcarcely be fteadily viewed ; and, indeed, 
it was rather brighter than the real fun. It was of a whiter * 
light than the reft of the circle in which it was, and had a 
pearly appearance, as partaking a little of prifmatic tints. It 
was large, perhaps in its brighteft part near two degrees broad, 
very ill defined every where, but moft difliufed in the part 
furthell from the fun. From each fide of the bright light pro¬ 
ceeded a bright ray, which had a double curvature very 
difiinft, being firfi convex towards the fun, and then concave. 

The lower edge of thefe rays (or that neareft the fun), was 
tolerably well defined, the upper edge melted away into Uie 
fky, with a fort of (Ireakinefs. They gp'ew both narrower and 
fainter towards their termination, and they reached pretty near 
to the other circle. 

The whole form of this parhelion and iu rays, bore fo 
Ariking a fimilitude to the body and extended wings of a long 
winged bird, fiich as an eagle, hovering directly over the fun, 
that fuperfiition would really have had little to add to the 


image. 

There was no trace of any other circle or arch in the heavens, 
nor of any anthelion. 

It is probable, that it had been fiill more beautiful before 
I faw it, as during the time I obferved it, its brightnefs was 
continually diminifhing; fome traces, however, were vifible 
for nearly half an hour. 

The meafures which I have given muA be coniidered as very 
rough. I had no inllrument at hand, but a fix inch pocket 
fedor. I held the joint of thitipa clofe to my eye as 1 could, 
and opened it, (ill the points <^the legs coincided with the 
fun and with the circles that I wi(hed to meafure. I am, how¬ 
ever, inclined to think, that the meafures 1 have given are 
true within a degree. 

The accompanying iketch, (Plate III.) which is drawn on 
A fcaleof 20^ to an inch, from a rough draught which I made 
at the moment, will give a more diftind idea of the wkole ap« 
pearance than can be conveyed words, 
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A Theory qf Halos and Parhelia. By Thomas YounGj 

M. D. f. R.S. 


Theory of halos 
tad parbelia# 


Variable halos 
produced by 
c^ual drops* 


The eonftant 
halo of 23* not 
explained* 


The hypotbefis 
of Huyi^ens ini' 
probable* 


The explanation of the primary and fecondary- rainbow 
begun by De Dominis, and completed by Defcartes and 
Newton, derives an entire and fatisfadory confirmation, from 
the perfed coincidence of the obferved angular magnitudes, 
with the refuk of calculations of the e/Te^l of fphericai drops. 
We know that drops of water, either accurately, or very 
nearly tpherical, exifl in great abundance in every cloud, and 
in every (liower of rain; and whatever their dimenbons may 
be, they niufl neceffarily confpire in the fame general edeci, of 
producing the fame rainbow, whenever a fpedator is placed in 
a proper iitualion for obferving it; confequently fuch rainbows 
are of very frequent occurrence. 

1 have attempted to (liow, that for producing the phenomena 
of variable halos, often obl'ervable in hot climates, it is only 
necelTary that a confiderable part of the fpherules oi'a cloud or 
mill, be either accurately, or very nearly, of equal magnitude, 
a condition, of which the poffibiiity is eatily admitted from 
analogy, and the probability is favoured by tlie apparent unifor* 
mity of the different parts of fuch inifls as we can examine. 

But no fatisfa^ory reafon has hitherto been affigned for 
the produdiun of the halo, which in thefe climates is the 
moft common of all; that is, the conflanl halo of 23^ or 2 - 1 °. 
The hypotiiefis by vyhich Huygens attempted to explain the 
produdioii of halos and parhelia, are both arbitrary and im¬ 
probable. He imagined the exiAence of particles of hail, 
fonie globular, others cylindrical, with an opaque part in the 
middle of each, bearing a certain ratio to tlie whole; and he 
fuppofed the petition of the cylinders to be fometimes vertical, 
and fometimes inclined to ihq^orizon in a given angle. 

It lias already been objeAM, that no fuch particles have 
ever been oblerved to accompany halos; anil it is, befidea, 
highly improbable, that fuch an opaque part fliould bear the 
fame proportion in all the hailAones, and that the cylinders 
ihould have terminations fo peculiar as is fuppofed; and the 
moft inc redible circumAanceof all is, that all iheie proportions 
ftiould be conAantly fuch, as always to produce a halo at tba 
diAance of 23** or 24^ from the fun or moon. 


It 


AeeoonT or two baxoi* 





It appean^ that^ much fimpler and more natural expla* 
nation d thcfe phenomena may be deduced from the Tegular 
crjllaliization of fnow in the atmofphere. 

It is well known, that the cryftah of ice and fnow, tend 
always to form angles of 60® ; now a prifm of water or ice, ^ produce a 

of 60«, produces a deviation of 23® Si', for rays forming aj® 

equal angles with its furfaces, and the angle of deviation 
varies at firft very llowly, as the inclination changes, iheflowly. 
variation amounting to lefs than while the inclination 
changes 30®. 

Now if fuch prifms were placed at all poffible angles of in- The cafuit w- 
cUnation, differing equally from each other, one half of them IJefe wU*l jlrc 
would be fo iituated, as to be incapable oftranfmitting any light the hilo. 
regularly by two fucceffive refractions directed the fame way; 
and of the remaining two fourths, the one would refraCt all the 
light within thcfe three degrees, and the other would difperfe 
the light in a fpace of between 20® and 30® beyond them. 

In the fame manner, we may imagine an immenfe number Refrafliion 
of prifmalic particles of fnow to be difpofed in all po®l5l<^prifmfgiirei the 
direClions, and a coniiderable proportion of them to be fo greater halo ef 
fituated, that the plane of their tranfverfe feftion may pafs 4?’* 
within certain limits of the fun and the fpedlalor. Then halt 
of thefe only will appear illuminated, and the greater part of 
the light will be tranfmitted by fuch as are fituated at an an¬ 
gular diftanee of 23® 37', or within 3* of it; the limit being 
ftrongly marked internally, but the light l>e'"g externally more 
gradually loft. And this is precifely the appearance of the _ 
moft common halo. When there is a fufficient quantity of the 
prifmatic particles, a confiderable part of the light muft fall, 
after one refraction, on a fecond particle; fo that the efteCl 
will be doubled: and, in this cafe, the angle of refraClion 
will become fufficient to prefent a feint appearance of colour, 
the red being internal, as the leaft refrangible light, and the 

external part having a tinge of blue. 

Thefe concentric halos of 23|* and 47®, are therefore *** 

ficiently explicable, by particles of fnow, filuatedpromilcuoufly 
in all poffible direaions. If the prifms be fo Ihort as to form wifcj and the 
triangular plates, thefe plates, in felling through the air, will 
tend to aflume a vertical direction, and a much greater number give the hiwU 

. of them will be in this fituation than in any other. The reflec- H^S'dieirteaec. 
tion from their flat furfaces will confequently produce a hori-tioa a parhelira 
zontal circle of equal height with the fun ; and their refraaion *ith wings. 

will 
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will exhibit a bright parhelion immediately^over (he fun, with 
an appearance of wings^ or horns, diverging upwards from 
(he parhelion. 

For all fuch particles as are direded nearly towards the 
fpefiator, will confpire in tranfmitting the light much more 
copioufly than it can arrive from any other part of the circle; 
but fuch as are turned more obliquely, will produce a greater 
deviation in the light, and at the fame time a deflexion from 
the original vertical plane. This may be eaii' underltood, by 
looking at a long line through a prifm, held parallel to it: the 
line appears, inftead <rf* a right line, to become a curve, the 
deviation being greater in thofe lays that pafs obliquely with 
refped to the axis of the prifm; which are alfo defined from 
tlie plane in which they were palling. 

The line viewed through the prifm has no point of contrary 
flexure, but if its ordinates were reterred to a centre, as in 
the cafe of the halos, it wouk' alfume a form liinilar to that 
which Sir Henry Engletielo iias deferibed. 

Tho’&pw flakes The form of the flakes of fnow as they ufually fall, is tn« 

deed more complicated than w’e have been fuppoiing, but 

maybeflmpleinlh^^f the upper regions of the air are probably 

the uppe^ more limplet The coincidence in the magnitude of the 
regions, c* obferved and c^ilcuLted angles is fo ftriking, as to be nearly 

decifive with refpedt to halos, and it is not difficult to imagine 
that many circumfiances may exift, which may ctufe the axis 
of the greater numbef pf the prifinn to alTume a poiition nearly 
horizontal, which is a!! th^t is required for the explanation of 
the parhelia with their curved appendages. Perhaps alfo, the 
cffedl may fomelimes be facilitated by the partial melting of 
the fnow into conqidal drops: for it may be Qiown, by the 
light of a candle tranfmitted through a wine glafs full of water^ 
that fuch a form is accommodated to tne production of an in¬ 
verted arch pf light, like that which is frequently obferyed te 
accompany a parhelion. 
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A Dejcriftim ^ Dr. Young’s Apparatus far ilbijiratirtg the 

DoStrineqf Preponderance** Plate I. Fig. II. ^ 

.Although there can be no doubt of the truth of the 
mathematical conclufions^ which have been deduced from the j„g y ’ 

well known laws of motion, rcfpeding the moll advantageous vdncagenus cm* 
employment of^ force in machines, yet they have, in general, 
been too little confide: d in praAkal works, and fcarcely ever 
enforced by experimental il' lilratton. The apparatus con¬ 
trived for this purpofe, has been mentioned in the account of 
the leAures on mechanics; its advantage is derived from the 
limplicity of its operation, and the facility of obferving at once 
the feveral motions, whic'i begin at the fame time, and may 
eafily be compared# as long as they continue. The ratio of 
the portioni of the middle pulley, which is that of 5 to 2, is 
near enough to tl. maximum fy^2 x 1} = 15 and the other 
ratios S : 2 and 4; 1 are taken fuffic'ently different from this to 
fiiow that the velocity of each is inferior to that of the middle 
pulley. The pulleys are all perforated in the axis, and move 
freely on a frrong polilhed wire, fupporteo by *wo Ihort arms, 
projeding a litt'^ from two upright pieces about three feet in 
length, in order that the defcending weights may proceed 
without interruption beyond the edge of the table. 


An Account qf an Experiment on the Velocity qf Water forcing 
througn a Vertical Pipe, By the fame Author, 

IT has been alTerted by fome writers on hydraulics, and Whether the 
Venturi defcribes a particular experiment in fupport of 
aflertion, that the difcharge of water running out of the bottom a vertical pipe 
of a cifiern, through a defcending pipe, is nearly the fame 
if the cifiern were continued through the whole height, from the fame aa 
the furface of (he water to the orifice of the pipe, and 
water were then difeharged from the bottom of the cifiern depth, 

a (hort pipe in any dire^ion. The apparent difficulty of find* 
ing a caufe adequate to the efieft, on the one band, and the 

* In the lectures of the Royal Inftitution from wbofr Journal 
NOf 21* tht prefent and next ardclei arc taken. 


authority 
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authojrUy of Venturi on the other, made it defirable that the 
experiment ftiould be repeated; and an apparatus Fig. III. 
Plate I. was conflru£led, in the houfe of the Royal Infiitutionj 
for performing it in a fimple and fatisfa^ory manner. The 
, ciftern employed was a cube of nine inches: clofe to the 
, bottom a cylindrical tube was inferted, in a horizontal direc* 
tion, nine inches in length, and half an inch in diameter $ an¬ 
other tube, of exadlly the fame dimenfions, was provided with 
a flat funnel at its upper end^ and its lower eitd was fitted to 
Hide in a collar placed in one of the upper angels of theciflero. 
fo that it was fupported in a vertical pofition. Water was 
poured into the funnel, as fall as it could be tranfmitted through 
the tube, and, as the furface of the fluid rofe in theciiterns the 
vertical tube was drawn upi fo that its lower oriflce was barely 
immerfed in the water. It was expected, that if the velocity 
of the water in the vertical tube vyere equal to the velocity 
correfponding to half its length, the water In the ciflem would 
Rand at the height of four inches and a half, or one half of 
that length, and that the prefTure of this head of water would 
generate, in the water flowing through the horizontal tube, 
nearly the fame velocity as the column of water would acquire 
in its defcent through the vertical tube: the friction and 
refiflance being in both cafes the fame, 
ftewed the con- But the refuU was far different, and it fully confirmed the 
trary. ir\xili of the received theory: for the water rofe in the ciflern 

to the height of eight inches, which was very nearly the length 
of the tube. It is (rue that the water had already fome velocity 
when it entered the funnel; but inoR of this inuR have been 
loR by reflexion from its fides and bottom ; and the quantity 
of air bubbles, that were unavoidably carried down with the 
water, mufl have fully compenfated the little that remained. 
The entile ad- appears therefore, that we are to confider this eflfedl in a 
hering column in light fomewhat different from that in which it was placed in 
^Mfnoqdwre” leflures on hydraulics. The water acquires all its velocity, 
adkive upon the in confequence of the preifure of the atmoTphere ailing Jointly 
^r^aad * ro- cohefion, in a very fmall fpace at the entrance of the 

ducea she fame iube: confequently, during the whole time of its defcent it 
•f^t^eThu ** acquires no new motion, and the whole force of its gravitation 

muft therefore be at liberty to a£t iii any other way; hence the 
whole column produces the fame degree of preffiire as if it 
were at reA, and caui'es the atmofpheie to prefs on the water 

above 
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ftbtfvt it in pfopoitionHo its whole heightj in the fame mennec 
as if the preflTure were derived in any other way from an equal 
column of water; and the cafe is reduced to a perfect analogy 
with the pr^ure of a bead of water of this height, lince the 
air a£ts upon the particles entering the tube in the fame man- 
ner as (he water does in more common cafes. Had the refult 
of the experiment been different, it would have been an ex* 
ception to the general principle of the prefervation of living 
ibrce, or the equality of the potential afcent to the aAual 
defcent; for, the water moving with the velocity due to half 
the height only, would have been capable of afcending but to 
half the height. 


XI. 

Account of a fimple Eudiometric Apparatui cotiJiruSed and q/rd 
Dr. T. C. Hope» F. R. S. Edin. &c. &c. 

Since the difcovery of the uncertainty with which the ap- TJie unccrtaintf 
plication of nitrous gas to atmofpheric air, and other mixtures 

containing oxigen is attended, it has been found defirable to gas 

prefent folid or liquid fubffances for the abforption of that prin- rendcri the ufe 
ciple. This on firft confideration may feem at lead as eafy 
be done as to mix two gafes ; but it is by no means fo, becaufe fsry, 
the liquids in particular poffefs a degree of chemical aflivity 
which readers it inconvenient to immerfe the hands in them, 
or to expofe their furface to the open air. Dr. Hope, whom 
1 had lately the pleafure of feeing in town, mentioned an ap¬ 
paratus he ufes in his leflures and experiments, which is at 
once fimple and efTedqlal, and I am happy in his permiffion to 
defcribe it in this place. 

A Fig. S. Plate IV. reprefenis a bottle which may be 1 f ADpsr«tua by 
inch in diameter, and 2f inches in length, having a neck and ^ ™ 

fiopper at D, and another neck as ufual at C, into which lad wiOumt iscoa- 
the neck of the bottle or body B, is fitted by grinding. This^*“** 
lad was tnade of the fame diameter as the bottle, bat feven or 
oight inches long. B contains the gas, and A the liquid; for 
Example, folution of hydrofulphuret. When B is thus con* 
nedad with A, the compound veflel may be inverted and agi* 

4 taied; 




ea 


The appintai 
fimply 

highly crave- 


itiMvrtwft liirtrsrf 

Mte^; tni iHe ItCpiid^^iriS ilir into ll« whum it #iil lAfodir 
the ox^en, ind firNi < ptrtml vacoom. If thin ctrcamibnoer 
be fotiAd» or apprehended^ I 0 prevent the eompiete or lapklabi 
forptiM^ the veflel A my be plunged beoeath the furfece of 
cotfrmon water, and the flopper D flowiy opened. The pref- 
fure of the atmofphere will then force in a quanticy of watery 
whidi Will dilnte the hydrolixlphureti bat not fuiSciently to 
prevent the completion oF the procefs. The veflel B vaufl be 
graduated to (bow the dimenfions of the reihi^ue» or otherwife 
this reiidoal gas may be tnOsferred into a velfel exprefsty 
duated for meafuring gafes. 

By this Ample and elegant apparates we lea that the liquid 
is economlaed, and the facility, neatnefs, and precifion of ex¬ 
periment infured. The fize here mentioned is very well 
adapted to the purpofes of public demonflration; but it is 
almoft needlefs to remark, that it may be made confiderably 
fmaller without depriviiq|r it of its utility and excellence! 

?• S. While reading ibis proof, I have received a line from 
Dr. Hope, by which I am very forry to And that the (ketch I 
have given is not accurate; but as it is now late in the month, 
and the Agure is engraved, I (ball be careful to give another 
engraving with theobfervations be may favour me with. W, N« 


SCIENTIFIC NEJFS. 

Combufiion qf Metals in non-rq/pirable Gafes, by means of Gal* 

vamfn.^ 

^etak burned P'roFESSOR Tromfdorff has noticed that metals arc com- 
by gldi^ifm. buitible by means of the galvanic fpark in hidrogen, ammo¬ 
nia, nitrogen, nitrous and carbonic acid gafes. 

Redu&ion of the Oxide of Titamumw 

Profeflbr Lampadius has fucceeded in reducing to the me¬ 
tallic (late by means of charcoal only, the oxide of titanium, 
obiaiimd by decompofrng the gal late of titanium by potalh or 
fodav The metallic titanium is^of a dark copper colour; it 

* Tromfdorff'f Hiftory of Galvanifm and its cbcnfcri agmey, 

f. m. 


Rfdudtion of 
dUnlunk 
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kas much metallic brilllkncy, is-brittle» and poflefles ip fkall 
Ibales a conliderable degree of elafticity* It iarniflies on ex* 
pofure to air, and becomek eafily oxided by beat. It then 
acquires a blueith afped. It detonates with nitrate of potath,' 
and is highly infufible. All the denfe acids a£t upon it with • 
confiderable energy. Scheret^s Joum, IX. p, 49. p. 72. 

On the PrecipitabiUty qf the Oxide qfBifmuih» 

Mr. Buckboltz has found that the folution of birmulh pre-Solution of blf. 
pared in the cold is alone decompofable, by a copious addition krtieaiaot 
of water, but that no fuch effed takes place in the folution 
prepared means of heat. He has alfo noticed that a folution 
of this metal prepared in thee olde, depofits its oxide inacryf- 
lalline form merely by warming the folution gradually. 

Scherer IX. p. 73. 

New Method qf preparing phojphate qf Soda, 

Mr. Funcke, apothecary at Linz, in Germany, hasdifeovered prepantion of 
a new method of preparing phofphate of fpda, in a more 
oeconomical, expeditious and eafy manner, than any of the 
procefles hitherto made ufe of by munufadurers or cbemifls. 

His procefs confi/ls, in faturating the excefs of lime contained 
in calcined bones with dilute fulphuric acid, and then diflblv- 
ing the remaining phofphate of lime in nitric acid. To this 
folution, he adds a like quantity of fulpbate of foda, and then 
recovers the nitric acid by diilillation. The phofphate of foda 
is then feparated from the fulphate of lime, by the aifulion of 
water, and cryftallization in the ufual manner. Sclmer IX. 59, 

REMARK BY THE TRANSLATOR, (A.) 

This procefs feems to be much preferable to that now in ufe, 
viz. to decompofe the bones of animals burned to whitenefs, by 
fulphuric acid, and then prefenting foda to the difengaged phof- 
phoric acid. For the phofphate of lime cannot be completely 
decompofed by the aflufion of fulphuric acid ; on account of 
this acid forming infiantly a portion of fulphate of lime: the 
liberated phofphoric acid then produces with the remaining 
undecompofed portion of phofphate of lime, a fub-phofpbate of 
lime, which cannot be decompofed by fulphuric acid, and which 
together with the fulphate of lime already produced, forms ao 

3 unmanageable 
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QDRiBiMgeflUe and |)ulky mafs. afain if to ttu aiaft, 
wafbed out with water as well as jMffiUe, carboasda of foda 
be now predated, a partial decoaip^tion will only ba effeded* 
for it is ^be excels of ti)c phofphoric add of this lalt only^ 
which in that cafe forms the article fought. The remaining 
portion of phofphoric acid remain untied to the limej in the 
form of pholpbale of lime. The above procefs is therefore 
evidently better. 

Sulphate ef Soda prepared/rom Sulphate (if'Lme. 

Siilpliite of ibda This method eonfifls in making into a paile with a fufficient 
Aom jypfum. qaantity of wate) eight parts of burned gypfuin, or falpdiata 

d' lime, five of clay, and five of common fait. This mixture 
is burned in a kiln or other cmivenlent oven, and then ground 
to powder, diifufed in a fuflScient quantity of water, which 
after being Araihed and evaporated, is fufiered to cryAalliae. 

Scheref IX. 61 . 
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ARTICLE I. 

Amlj^ qf the Egyptian Heliotrdpium ; a Mineral budy imported 
from that Country* By Fkbdrhick Accvu, Pra&iad 
Chmift, and Teacher qf Chemiftry* Commmdeaied by the 
Author* 

PARTICULARLY beautiful fpecies of fiUcious fionefinudAiii 
has lately been imported from Egypt* which was fiated in the * 

letter of the perfon who Tent it, to poflefs the peculiar property from Bgift. 
of rcfleding the rays of the fun red, when immerfed in water; 
and when taken out of this fluid to exhibit the figures of the 
fun and of the moon, when viewed in a particular dire£tifn. 

But as none of the purchafers of this mineral could make out 
thefe Angular properties, the price fixed on the article was 
confiderably diminiihed, and the fione fold at a cheap rate* 

The beautiful green colour which it poflefles, and the capabi* 
lity of receiving a high polilh, together with the fiicAlty of 
cutting it, nevertbelefs rendered it a convenient hrtktb for 
being worked into different objeAs of fancy and ornament* 

The colour of this fione is a fine apple*green. It is very Bxtaraal appnla 
hard, and cannot be fcratchcd, but with the point of a good|!^“*^*^* 
pen-knife. Its frafiure is even and free from all afperities. 

It breaks with very fliarp edges, and its texture is very com- 
pad. It isfemi-tranfparent when in pieces not exceeding balfan 
VoL. VI.-^OcTOBBia, 1803. F inch 







$6 


EGYPTIAN IlEL!0TR0FI(7M. 


I 


inch in tliicknefs. It ilrikes fire with (leelj and breaks !fit# 
acute angular irregular pieces. Its fpecific gravity is 2,70S. 
The ftone is fold by the venders by llie name of Egj/ptian Hdi^ 
otropium^ Its nature will be more clearly deduced from the 
, following examination: 


An.ilyfis* 
Ignition render¬ 
ed it of d choco¬ 
late brown, w ilh 
white and yellow 
veins j thepohfh 
uninjured j lufs 
part. 

Di^uHon of the 
powdered (tone 
in fourpaits pot- 
alh, fuAon, I'o- 
lution of the 
mafs in water, 
rather turbid. 


AiialjfJis, 

An entire polifhed piece of the ftone, weighing 250 grains, 
was cxpoled to a white heat, in a wind-furnace, fpr two hours, 
and then fuftered to cool. Tlie original green colour of the 
mineral, was changed during this procefs to a chocolate brown, 
with fiiow white and lemon yellow veins. The polifli of the 
ftone was not injured, but its weight was diminifhed 12 grains. 

Five hundred grains of (he ignited ftone were finely pulver¬ 
ized, and mixed with 2000 grains of potafh, diftblved in alike 
quantity of water. This mixture was evaporated to dryneft 
in a crucible of plaiina, and e-xpofed to heat, gradually in- 
creafed to whiloncfs, for one hour. During this operation the 
mixture fufed cjuictly, and exhibited when cold, a homogene¬ 
ous opakemafs, of a reddifh colour. This mafs was covered 
with water, and after having been expofed to a gentle heat, a 
folution of it was efte£ted in that Huid. 


^aturited with 

tcurliitic acid i 

gtibtiMus mafs. 

Dilution with 

water. 

• 


Xvaporation 
nearly todry- 
tieft, ai<lirion of 
dilute muriatic 
acid} prec'pi- 

UtCf 


RcHdu^l fluid 
concentrated 
and faturated 
with carbonate 
•f potafh. 


This alcaline folution was a little turbid, and could not be 
rendered tranfparcnt by repeated filtration. I faturated it with 
muriatic acid, a white precipitate fell down, the whole fluid 
acquired a reddifli hue, and afTuincd a gelatinous confiftence. 
The latter could but difikultly be diminiHicd, by a copious ad¬ 
mixture of water. 

In order tocollefl the precipitate which was difTufed Ibrough 
the fluid, the whole was evaporated nearly to drynefs, and then 
transferred into muriatic acid, diluted with fix limes its qiian- 
tityof water, and afterwards filtered. The precipitate, after 
having been wafhed, dried, and ignited, weighed 365 grains. 
It was pure filex. 

The fluid from which thefe earths had been feparated, to. 
gethef with the water expended for wafliing it, I concentrate^ 
by evaporation to about ^ of its original bulk, and then fatu- 
rated it with a heated (blution of carbonate of potafh in cxcefs. 
The while precipitate which was depoftted, I transf^red Into 
a Hulk containing muriatic acid; a brifk clFervefcence enfued, 
but no perfe6i folution could bc^tTefled, by either this, crarry 

other 
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oiber acid employed. It was therefore filtered^ and (he Info- 

luble part colleded. This infoluble refidue was of a fine red Infoluble (red) 

colour, and harfli to the touch. It weighed 2^ grains. But 

after having been boiled in muriatic acid^ it loft ^ grain, and acid gm a Ikth 

acquired a perfe6l white colour. The acid made ufe of for and left 

that purpofe proved to have flripped it of iron to thatamoUnt. 

It was therefore a portion of tilex which had eluded the iirA 
procefs employed for feparating litis earth. 

The muriatic folution from which this filiceous earth had The hit muna- 
been feparated, I mingled with a folution of carbonate of 
potafh, till no further turbidnefs enfued. The obtafincd pre¬ 
cipitate was transferred after repeated ablutions in water, into 
a boiling folution of potaQi, and digefled in that fluid for one 
hour. The mixture was then diluted with water, and the in¬ 
foluble part feparated by the filtre. 

The alcaline folution was faturated v^ith muriatic acid, and The airline 

decompofed by carbonate of ammonia in excefs; the precipi-^***^^^ 

late obtained by this means, after having acquired a coniider- carbonate of am* 

ableco’nfiftence, was digeficd In acetous acid, and examined 

for magneiia, but no veAige of fuch earth could be dcte6ied ^us add. 

It was therefore dried and ignited, its weight amounted to 20^ ^he folution 

contained no 

grains, ^ ^ ^ magneiia, but 

The infoluble refidue from which this earth had been fepa- only alumlne. 

rated, was again diflblved in muriatic acid, and into this folu- 
lion I dropped liquid ammonia till the odour of the latter con- acetoua°Kid was 
ilderably predominated, A bfOwn flocculent precipitate fell diflblved 
down, which was colleAed, wafhed in liquid ammonia, and ind*"precip!*by 
boiled for a few minutes in a folution of potafli. It was then eycefsofammo* 
transferred into a fmail retort, and nitric acid affufed upon it, 
which was again diAilled off from it repeatedly. The refort after perfea fe- 
was laftly healed to a dull rednefs. The precipitate now 
weighed 29 grains. oxidation 

The fluid from w'hich this precipitate had been obtained, acid, 

together with the i'olution of potafli made ufe of for boiling it, ** 

was then mixed with muriatic acid, and afterwards decompofed The fluid from 
by the addition of carbonate of potafli. The produfl obtained, 

Cffervefced with muriatic acid, and yielded fulphaleof lime on rated mixe4 
elTaying a fmail quantity of it by fulphuric acid. It was there- 
fore dried, and expofed toa wiiite heat, after which its weight by ciib. poufli. 
was 56| grains. down. 

F» 


The 






Component 
pnrct of Egyp* 
tian hellotropU 

urn* 


EGYPTIAK HELTOTROPIUM. 

I 

The rcliduary (laid was farther examined in the ufuat man* 
ner, but no other fubfiance could be found, but what had beetl 
introduced during the diSerent proceflTes made ufe of in this 
examination. The analyfis of the mineral being therefore 
compleated, from which it appears that 500 grains of the 
Egyptian heliotropium contain. 


Silcx - - . 

• • 365 grains 

Alumine - 

20^ 

Oxide of Iron 

- 29|- 

Lime 

56 f 

Water 

• 24. 


495 
Lofs 5 


Old Compton-Street^ Soho, 
Sept. 8<A, 1803. 


500 


P, S, In my paper on the compound of phofphorus and ful- 
phur in your lad Journal (Augufl) I obferve a typographical 
error, p. 5. 1. 22. which materially affeds the fenfe, and which 
I will thank you to correct, namely, for read ^ part. 

F. A. 



Method qf clofing wide tnoulhed Veffeis intended to be kept from 
communicating with the Air^ In a Letter frofn Anthony 
Carlisle, Efq, 


To Mr. NICHOLSON 


Dear Sir, 


Clofure of wide It is frequently defirable to clofe the openings of wide-mouth- 

velTels intended to contain fubllances which would be in* 
comical prepara- jured by free expofure to the atmofphere, or to evaporation. 

The prefent obfervations, however, originate in attempts made 
to improve the art of preferving anatomical preparations.— 
The nio& ufual liquids employed for what are termed wet 
preparations,” are weak ardent fpirits, and diftilled oil of (ur- 

’ penline^ 



MITHOD OP CLOSING WIOE-MOVTUBD VBSSBLS. 




pentine, to whlcli ^tnay be added an aqueous folution of hy* 
drargyrus muriatus, or mercury corrolive fublimate in the pro¬ 
portion of twenty grains of the latter to a pound of pure water. 

The methods ordinarily adopted for clofingglarsveffelsufedUfual methods* 
for thefe purpofes, have been ground glafs ftoppers/ well 
foaked bladders with a middle plate of thick iheet lead, to 
keep the top level, and plates of glafs luted with glaziers 
putty. 

The objeftions to thefe methods are found by experience to Objeltioni to 
be fufBcient to induce the trial of others. The ground glafs ftverilly. 
fioppers arc fcldom air-tight, but when they are, it happens 
that by the accumulating of particles of dull in the fitting, the 
Aopper becomes in a few years immoveable. Where oil of 
turpentine is employed, the Hopper becomes fixed by hardened 
turpentine. The flopping with bladders and fheet lead is li¬ 
able to fuch repeated changes of prelTure within and without, 
by the alterations in the expaniion of (he contained liquids from 
variations of temperature; that the cohefion of the bladders 
are eventually deliroyed; add to this, that fuch preparations 
cannot be taken out of the veflels for examinationf^or the li¬ 
quor renewedi without the trouble of a new flopping. The 
plate of glafs with putty is feldom air tight, but when it is fo, 
the flopping is liable to the fame obje£lion which was flated 
lafliy againfl tlie bladders. 

The method I have now adopted, is to have a glafs jar with methea by 
a groove half an inch deep round the outfide of the top or of which fSh” 
mouth, and a glafs lid, like that ufed 
tbow glafles, the lid fitting loofely in 

air tight by hog’s lard, a fubflance never quite fluid at the 
highefl temperature of this climate, and always foft enough in 
the cold feafon to admit of removing the lid or top. 

The firfl glafs of this kind was made to my order by Mr« 

Parker in Fleet-flreet, to contain twenty ounce meafures of 
water, and the cofl was five fliillings. A fimilar adjuftment 
for the lids of earthen jars, to contain pickles, preferves, 
feems both eligible and eafy in praSice. See Plate V. Fig. 2* 


by confectioners in their i groove 
o the groove is rendered 


I am. 

Dear Sib, 

Your obliged Friend, 

A. CARLISLE. 
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SoJwSquare. 


Extru£i 
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III. 


Exlra^ <jf a Letter from Touloii to General le Vavaffeur, InfpeSoi^ 
of the Materials of the Guwt of the French Navyt on the Changes 
Vihich Cajt Iron undergoes by remaining long in the Sea^* 


^aft iron lying 
thirty yean at 
the bottom of 
the fca was ox- 
ided. 

Not \ml* 
formlyy but in 

reins* 

« 

A cannon funk 
in a (hip burned 
at the evacua¬ 
tion of Toulon 
was oxided only 
in the middle* 


An obfervation I have never heard explained is, that caft 
iron, which has lain a long time at the bottom 6f the Tea, ii 
not equally oxided throughout. I formerly faw a cannon weigh¬ 
ed ppi after it had been funk thirty years, which wasfo much 
oxided in veins, that I could run a knife into fome places, 
while the metal clofe by was impenetrable | and on carrying 
the knife beyond this hard vein, it entered as before. A gui^ 
has juA been weighed up here (at Toulon,} belonging to one 
of the (hips burnt when the Cnglifh evacuated the city* The 
middle is fo uniformly oxided, that a large piece may be cut 
off with a hatchet. Toward the breech, and toward the mouth. 


the metal appears to have loA nothing of its hardnefs. Can 
this difference be afepbed to the contadl of the fubAances iu 
which the gun was buried underneath the water ? Its poiltion 
at the bottom of llie fea not being known, we can form no con* 
jc£lures on this point. For niy part I had imagined, from the 
hard veins of the cannon mentioned above, that its metal had 
intermixed with it fubAances on which fait water could no^ 
a£l. The gun lately taken out of the fea appeared more ho- 
itiogcnous, but 1 cannot frame any fatisfadlury explanation of 
the fa£i.f 


* Annales de Cbimiet V. 13 D. 

f It is probable, that the laA cannon, as it belonged to a (hip 
that was burned, had part of it heated to fuch a point, when it fell 
into the fca, as would occafion it to be oxided in a higher degree 
than the others. It appears to me, more difficult to explain‘the 
different veins exhibited by the former cannon. Note of General 
le Favajfeur* 


IV. On 


AVTtaulTl^OF THE IITVENTIOK OF CVM-POWOSR. 7t 

IV. 

On ilie Antiquity of the Invention of Gun^povsder, and iu firft Api^ 
plication to Military Purpojie, By Mr, Wiegleb.* , 

T . . 

A HE pviod of Ihe invention of Gun-powder, and its firft 
application for the purpofe of artillery, has not yet been accu¬ 
rately afeertained. Though there are many accounts which 
liave been given concerning the invention'of this dcfliuflive 
compound, yet none of them flate their authorities. The un¬ 
certainty concerning the invention of gun-powder feenis merely 
to be owin;; to the want of proper documents. The mofl HiiWic.il 

fummary accounts the author of this paper could find, are con- the 

. t ’ T- I • I I II mvtnnonot 

tamed in two Ellays, the one written by Gram, the other by gunpowder, and 

Tremler, Tlie firft account contains thehiftory of the inven. 
tion of gun-powder in Europe, and its firft application in 
Denmark ; the latter comprehends both the invention of pow* 
der, and the ufe of guns among the Europeans. 

According to the opinion of Gram, gun-powder was al¬ 
ready known in Europe about the year 1340. Tremler, on the 
contrary, endeavours to prove, that no author of credit has 
pofitively flicwn that it was known before the year 13.H. 

Thefe authors, therefore, differ only M-years, refpefling the , 
period of the invention. Being the other day, fays Mr. 

Wicgleb, in fearch of fome documents depofited in the ar¬ 
chives of this town (Langenfalze), I happened to meet with 
the annual account of the expences of the town for the year 
J378. This account contains a fpecificalion of different arms, 
viz, pikes, bows, crofs-bows, arrows, guns and gun-powder. 

The following articles particularly fixed his attention : 

1. One gun. 2. One gun and one charge of lead. 3. One 
gun and one cliarge of lej»d. 4. Two guns and two charges 
of lead. 5. One gun and one charge of lead. 6. Two 
guns and three charges of lead. Befides thefe articles, the 
following charge was made in the account: 

Pro PulveribuSj 35 fliillings. 

Pro Pulveribus quos domini emerunt ad PyxideSi 3 (li!IIing^. 

Pro duabus PatelUs ad Pyxides, 3 lliillings. 

f From the German of Crcll’s Annalcs, v, xx. p, 

If 


AVTiauirr o# thk zKvxvTfOK Of oofr-rowocn: 

If we CfHifider that guns, powder^ and lead, are here 
?rftim^on^ charged, it is obvious that by 4he word pu/v», gun*powdcr 
fuapowikrt ^ be underilood ; and by paiellis, guns muA be meant, 
lu uie in wiTi pfOBi 4hele documents we are led to believe that guns and 

gun-powder were known already before the year 1578. And 
it ii more than probable that they were not purchafed that 
year, but had probably been ufed t^fore that time. For guns 
were too expenfive for fingle individuals and fmall towns at 
that time; and on that account, the place in which I met 
with the laid documents was very probably provided with 
guns many years after the invention of them. That this muft 
have been the cafe becomes obvious from the following ob- 

fervation ; Achilles Gefner, the Hiftorian of Augtburg, who 
wrote a Latin Chronicle at the beginning of the 16lh century, 
fays»* ** Three large cannons were caft at Augfburg in the 
year 1378, the largeft of which difcharged a ball of 127 
** pounds; the fecond a ball of 70 pounds, and the third a 
ball of 50 pounds, at a diftance of 1000 paces/’ 

Herman Corner, who lived at the end of the 14th century, 
relates that the inhabitants of Lubec aflifted the Emperor 
Charles, who befieged the caftle of Dannenberg, with 600 
armatis cum duabus machinist Bombardae enim pro tunc non 
front tto cmmunu, uttnunc^unt; From hence it is evident 
that the 600 machines were nothing but bombardae, or guns. 

Another remarkable document the author of this paper met 
with was the fentence of death of Nicolaus the ^Id, who 
fupplied the enemy with two barrels of gun-powder, in the 
year 1372. In this fentence it is clearly expretTed, that the 
gun-powder was made up of faltpetre and fulphur. In the 
fame year, the Corporation of Augfburg ordered to have caft, 
twenty cannons of metal, at the great expence of fifty pence. 
Thefe cannons were intended to be ufed againft their neigh¬ 
bours, the Bavarians. 

Petrarch, born 1304, ftales, in his work f publifhed 1374. 
Gav. Habeo tnacMnaSt ingentiafaxatorquentes. 

Rax.. Saxa torqucre Jurio/utn eji. 

Gav. Habeo machinas et baUiftas imwneras. 

Rax.. Mirum n^et glandes Acneaiquae Jkmimis 
rijbn tone tru jacuntur^ Non erat fuies de coeh tomiTUci ira 

* Annalcs Augfburgenfct. 
f De Remcdiis utriui'que fortunae. 
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DeUmmorUdU, hwmnciof O credvUtoi jundta fiiherbiae, fade 

terra eiiam tonuijfet: Non immutabilcfubnen Kt Maro ait littmana n™"ioii of 

rabies immitata efi, et quod e nubibua mitii filets Ugneo quidm$ gunpowder, inA 

fid tartareo mitikur inJtrumeniOn Erat haec p^is nuper, rara trt 

cum ingenti miracuio cemeretur, nunc ut rerum pejimarum do- , 

ciks funt animit ita communis eft ut unum quodiibet genus nr- 

morum^ 

We fliall be lefs furprifed that cannons and guns were made 
of wood; even in the 16th century guns were bound with 
iron hoops. 

In the year 1365, Margraff Frederick, of Meiflen, at¬ 
tempted to ftorm the town and caftle of Einben with flings 
battering rams, and other machines, then made ufe of in bc- 
fieging towns, Rothe, who mentions this in his Chronicle 
of Thuringen, farther relates that the Duke Albert was in 
pofTefllon of a gun which he Inmfelf ufed at the liege, for 
{hooting into the works of the enemy. It was, fay this author, 
the tirft gun ever feen in that country. 

In another document is flated, that anno Dmnini, milkjimo 
tricentejimo fexageftnio, confiftorium urbis Lubecenfis in toio comm 
buftum eftg per negligenticfn iliorutn qui pulveras pro bofnbardis 
parabant. The fame fire is mentioned by Herman Corner, 
a native of Lubeck. His words, as taken from the Chronicle ' 
of Lubeck, are as follows: Confiftorium urbis Ltdfecenfis incefi- 
Jkm eftf et combuftum per negligentiam illorum qui pulveres pro 
bombarbis, fire petraries parabant, Jtcundum Chromcam Lube* 
cenfem. Cum enim pracdi&as paraffent locabanl eos in quodam 
loco confiftoris non caute cuftoditos ab igne, Pulveres ergoper incu^ 
riam no6te accenfif domum ip/am fuccenderunt, ad antequam ex- 
tinguipotuijfent, eum in cineres red^erunt^ Confequently gun¬ 
powder mufl have been prepared already at Lubeck about the 
year 1360. 

In the year 1369, a war broke out between the kiqgs of 
Caflile and Arragonia; in which the latter made ufe of a 
large gun, with which he did much damage to the veflek of 
the king of Caflile; for he (hot down wkh it the mafis gad 
rigging) and killed many men by only two (hots, 

Peter Divacus commemorates, that in the year 136dthe 
inhabitants of Lyons in Brabant purchafed 12 guns (bombar- 
dae) which were called tiiundering gons, or blunderbufies, 
ab ftorrendofragorc. 
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4 Chemical Anal^ of fome Calamines. By James Smsthson, 
Esq, F, R. S. P. R. S. From the Phihfoplucal Tranfuc- 
Horn for 1803. 


N^PTWITHSTANDING tlie experiments of Bergman and 


DtherSfOn thofeores of'zinc which are called calamine, much un¬ 
certainty {till fubiiAcd on the fubject of them. Their conilitution 
was far from decided, nor was it even determined whether all 
calamines were of the fame fpecies, or whether there were fc- 
veral kinejs of them. 

The Abbd Hauy, fojuftly celebrated for his great know¬ 
ledge in cr){lallography and mineralogy, has adhered, in his 
late work to the opinions he had beibre advanced f, that 
calamines were all of one fpecies, and contained no carbonic 
acid, being a fimplc calx of zinc, attributing the cncrvcfcence 
which he found fome of them to produce with acids, loan ac¬ 
cidental admixture of carbonate of lime. 


The following experiments were made to obtain a more 
certain knowledge of thefe ores; and their refults will ihovv 
the necellity there was for their farther inveffigutiun, and how 
wide from the truth have been the opinions adopted con¬ 
cerning them. 


Calamine from Bleyberg, 


a. The fpecimen which furnifhed tlie fubjefl of this article, 
was faid by the German of whom it was purchafed, to have 
come from the mines of Bleyberg in Carlnthia. 

It was in the form of a flicet llalaciilc, fpread over fmall 
fragments of limeftone. It was not however at all cryftallinc, 
but of the dull earthy appearance of chalk, though, on com- 
parifon, of a finer grain and clofer texture. 

It was quite white, perfeflly opaque, and adhered lo'the 
tongue; 68.0 grs. of it, in fmall bits, immerfed in dillilled 
water, abforbed 19.8 grs. of it, = 0,29. 

It admitted of being feraped by the nail, though with fome 
difficulty; feraped with a knife, it afforded no light. 


f plaits is Minsralogisp Tome iy« f fsutnal des Minsu Ne« 32* 

iS.l grs. 


chemical ahalyiis of some calamines. 

m 

<$6.l grs. of it, broken into fmall pieces, expelled 19.0 grs. Specific gravity, 
of difitlled water from a ftopple bottle. Hence its denfity 
= 3.584>. In another trial, 18.96 grs. at a heat of 65^ Fahren¬ 
heit, difplaced 5.27 grs, of diflilled water; hence the denfity 
p= 3.596, The bits, in both cafes, were entirely peneirafed with 
water, * 

A. Subjected to the a3ion of the blowpipe on the coal, it be- Blowpipe aflays. 
came yellow the moment it was heated, butrecovered its priftine 
whitenefs on being let cool. This quality, of temporarily 
changing their colour by heat, is common to mofl, if not all, 
metallic oxides; the white growing yellow, the yellow red, the 
red black. 

Urged with the blue flame, it became extremely friable; 
fpread yellow flowers on the coal; and, on continuing the fire 
no very long time, entirely exhaled. If the flame was diredled 
againfl the flowers, which had fettled on the coal, they (hone 
with a vivid light. A bit fixed to the end of a flip of glafs, 
wafled nearly as quickly as on the coal. 

It diflblved in borax and microcofmic fait, with a flight 
effervefcence, and yielded clear colourlefs glafles; but which 
became opaque on cooling, if over faturated. Carbonate of foda 
had not any a6tion on it. 

c, 68.0 grs. of this calamine diflblved in dilute vitriolic acid Solutions in tb« 
with a briik effervefcence, and emitted 9.2 grs. of carbonic 
acid. The folution was white and turbid, and on Handing gave only fdlts of 
depofiled a white powder, which, collefted on a fmall 
of gauze paper, and well edulcorated and let dry, weighed 
only 0.86 grs. This fediment, tried at (he blowpipe, melted 
firft into an opaque white matter, and then partially reduced 
into lead. It was therefore, prokibly, a mixture of vitriol of 
lead and vitriol of llmer 

The filtered folution, gently exhaled to drynefs, and kept 
over a fpirit-Iamp till the water of cryflallization of the fait and 
all fuperfluous vitriolic acid were driven off, afforded 96.7 grs. 
of perfectly dry, or arid*, white fait. On re-folution in water, 
and cryflallizatiop, this faline matter proved to be wholly vitriol 

* Pry^ as oppofed to wet or damp, which are only degrees of 
each other, merely implies free from mechanically admixed water, 

Jrid, may be appropriated to exprefs the Hate of being devoid of 
combined water. ‘ ^ ^" 

f j 
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The calunme 
contained oxide 
of xinc» car* 
bonic actdy and 
water. 


Somerfetfiiire 

saUmine. 


of zinCj excepting an inappreiiable quantity of vitriol of liipe in 
capillary cryftals, due, without doubt, to a flight and accidental 
admixture of feme portion of thecalcar^us fragments on which 
this calamine had been depofited. Pure martial pruffiate of 
tartar, flirew down a white precipitate from the folution of this 
fait. 

In another cxperiraent» 20.0 grs, of this calamine afforded 
28.7 grs. of arid vitriol of zinc. 

(L 10 grs. of this calamine were diffolved in pure marine 
acid» with heat. On cooling, fmall capillary cry flail of muriate 
of lead formed in the folution. This folution was precipitated 
by carbonate of foda, and the filtered liquor let exhale flowly in 
the air; but it furniflied only cryflals of muriate of foda* 

c. 10 grs. diffolved in acetous acid without leaving any refi- 
duum* By gentle evaporation, 20.3 grs. = 2.03. of acetite of 
zinc, in the ufual hexagonal plates, were obtained. Thefecryt 
tals were permanent in the air, and no other kind of fait could 
be perceived amongfl them. 

Neither feiulion of vitriolated tartar, nor vitriolic acid, occa- 
fioned the flightefl turbidnefs in the folution of thefe cryflals, 
either immediately or on fianding; a proof that the quantity of 
lime and lead in this folution, if any, was exceffively minute. 

/. A bit of this calamine, weighing 20.6 grs. being made red 
hot in a covered tobacco-pipe, became very brittle, dividing on 
the flightefl touch into prifms, like thofe of flarch, and lofl 5.9 
grs* of its weight = 0.286. After (his, if diffolved flowly and 
difficultly in vitriolic acid, without any effervefcence. 

According to thefe experiments, this calamine confifls of. 
Calx of zinc - • • 0.714 

Carbonic acid M 0.135 

Water - - - • - 0.J51 


1 . 000 . 

The carbonates of lime and lead in it are more accidental 
admixtures, and in too fmall quantity to deferve notice. 

Calwninefrom Smerfiijhire. 

<?. This calamine came from Mendip Hills in Somerfetflilre. 

It had a n}^mii)illated form ; was of a denfe cryllalline tex¬ 
ture; femitranl'parent at its edges, and in its fmall fragments; 
and upon the wliolc very fimilar, in its general appearance, to 
calcedony. 

It 
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II was tingedj exteriorly, brown; bat its interior colour was ^ 
a greeaiih yellow. 

It had coniiderable hardnefs; it admitted however of being Charadlers. 
fcrapcd by a knife to a white powder. 

36.8 grs. ofitdifplaced 13.1 grs. of water, at a temperature 
of 63o Fahrenheit. Hence its denfity = 4.336. 

3. Expofed to the blowpipe, it became opaque, more yellow. Blowpipe afliyi, 
and friable; fpread flowers on the coal, and confequently vola¬ 
tilized, but not with the rapidity of the foregoing kind from 
Bleyberg. 

It diflblved in borax and microcofniic fait, with eflervefcence, 
yielding colourlefs glafles. Carbonate of foda had no a£iion 
on it. 

r. It diflblved in vitriolic acid with a brilk effervefcence ; Solution, 
and 67.9 grs. of it emitted 24.3 grs. = 0.360, of carbonic acid. 

This folution was colourlefs; and no reliduum was left. By 
evaporation, it afforded only vitriol of zinc, in pure limpid 
cryflals. 

d. 23.0 grs. in fmall bits, made red hot in a covered tobacco- 
pipe, loft 8.1 grs. = 0,332. It then diflblved flowly and diffi¬ 
cultly in vitriolic acid, without any emiflion of carbonic acid ; 
and, on gently exhaling the folution, and heating the fait ob- 
tainedi till the expulfion of all fuperabundant vitriolic acid and 
all water, 29.8 grs. of arid vitriol of zinc were obtained. This 
dry fait was wholly foluble again in water; and folution of pure 
martial prufliate of foda occaiioned a white precipitate in it. 

This calamine hence coniifts of, Componeni 

Carbonic acid ... 0.352 Carbonic 

Calx of zinc - - - . 0.648 of sine. 

1 . 000 . 


Calamine from Derbyjhirc. 

e. This calamine confifted of a number of fmall cryllals, Dcrbyfhlre c»- 
about the fize of tobacco-feeds, of a pale yellow colour, which 
appeared from the (hape of the mafs of them, to have been 
depofited on the furface of cryftals of carbonate of lime, of 
the form of Fig. 28. Plate IV. ef the CriJtaUographie of Romd 
de L’lfle. 

The fmallnefi of thefe calamine cryftals, and a want of Estemil cha- 
lliarpnefi rendered it impoffible to determine their form with 

certainty : 
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C#f£MicAt ANALYSIS OF SOMK CALAMINE^ 

( 

certaiiitj; they were evidently, however, rhomboids, whofefacb^ 
were very nearly, if not quite, re£langular» and which were in¬ 
complete along tlieir fix intermediate edges, apparently like 
P'ig. 7^, Plate IV. of Romd dc L'lfle. 

*22A grs, of Ihefe ciyftals, at a heat of 57® Fahrenheit, dif- 
placcd 5.1 grs. of water, which gives their denfity =^4 333. 

Heat did not excite any elcflricity in thefe cryftals. 

b. Before the blowpipe, tliey grew more yellow and opaque, 
and fpread flowers on the coal. They difiblved wholly in borax 
and microcofmic fait, with efTervefcence. 

c. 22.0 grs. during their folution in vitriolic acid, efTervefeed, 
and lofi 7,S grs. of carbonic acid 0.354. This folution was 
colourlcfs, and afforded 26.8 grs. of arid vitriol of zinc, which, 
rediffolved in water, (hot wholly into clear colourlefs prifms of 
this fait. 


Component d, 9,2 grs. of thefe cryftals, ignited in a covered tobacco- 
aciil an^oxWe of3.2 grs. 0.3478 ; hence thefe cryftals confift of, 
*inc. Carbonic acid - - - 0.31*8 

Calx of zinc - * - - 0.652 


Eif^rical ca¬ 
lamine from 
&cgbania. 


1 . 000 . 

EkSrical Calamine, 

The Abbd Hauy has confidered this kind as differing from 
the other calamines only in the circumftance ofbeing in diftindl 
cryftals; but it has already appeared, in the inftance of the 
Derbydiirecalaminc, that allcryftals of calamine are not eleflric 
by heat, and hence, that it is not merely to being in this ftate 
that this fpecies owes the above quality. And the following 
ex])erimcnts, on fome cryftals of cledtric calamine from Reg- 
bania in Hungary, can leave no doubt of its being a com¬ 
bination of calx of zinc with quartz; fince the quantity of quartz 
obtained, and the perfcft regularity and tranfparency of thefe 
cryftals make it impoffible to fuppofe it a foreign admixture in 
them. 

a, 23.43 grs. of thefe Kegbania cayftals, difplaced 6,8 grs; 
of diftilled water, from a ftopple-bottle, at the temperature of 
64° Fahrenheit; their fpecific gravity is therefore = 3.434, 

The form of thefe cryftals is reprelenled in Figure I. Plato 
V. where the angle formed by the planes a and c was 90®, that 
by a and e = 150°, that by b and c s 115^, and tliat by c and 
d = 130®. 

They were not fcratched by a pin j a knife marked them- 

3 b. One 



CHEMICAL ANALYSIS OF SOME CALAMINES. 79 

h» One of thefe cryAals, expofed to the flame of the blow-ex- 
pipe, decrepitated and became opaque, and fhone with a green 
light, but Teemed totally infuflble. 

Borax and microcofroic fait difToIvcd thefe cryflals, without 
any cflervefcence, producing clearcolourlefs glaflTes, Carbonate 
of foda had little if any a£lIon on them. 

c. According to Mr, Pellctier^s experiments* on the cala¬ 
mine of Fribourg in Brifgaw, which is undoubtedly of this 
fpecies, its compofition is. 

Quartz - - . - - o..50 

Calx of zinc . - - - 0.33 

Water - - - - - 0.13 


1 . 00 . 

The experiments on the Rcghania cry ftafs have had diflerent 
refults; but, though made on much fnialler quantities, they 
will perhaps not be found, on repetition, lefs in conformity 
with nature. 

23.1-5 grs. heated red hot in a covered crucible, decrepitat¬ 
ed a little, and became opaque, and lofl 1.05 grs. but did not 
fall to powder or grow friable. It was found, that this matter 
was not In (he leafl deprived of its ele£lrical quality by being 
ignite !; aad hence, while hot, the fragments of thefe decrepi¬ 
tated cryfJals clung together, and to the crucible, 

rf. 22.2 grs. of thefe decripitated cryftals, i= 23.24' grs. of 
the original cryflals, in a fiate of impalpable powder, being 
digelled over a fpirit-lamp with diluted vitriolic acid, fliowed 
no cfTcrvefcencc; and, after Tome lime, the mixture became a 
jelly. Exhaled to drynefs, and ignited flightly, to expel the 
Tuperfluous vitriolic acid, the mafs weighed 37.5 grs. 

On extraflion of the faline part by diflilled water, a fine 
powder remained, which, after ignition, weighed 5.8 grs, and 
was quartz. 

The faline folution afforded, on cryflallization, only vitriol Component 
of zinc. Thefe cryftals therefore confift of, calcManinf”* 

Quartz - - - . 0,250 

Calx of zinc - . . - 0.683 

Water.0.044 

0.977 

Loffi . - - • - 0.023 

1 . 000 . 

Journsl dcPhyfique. Tom. XX. p, 414. 

The 
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The water 10 noA probably not an eflfential element of tbi» 
ealamine, or in it in the Aate of, what is improperly called, 
water of cryfiallization, but rather exifts in the cryfials in fluid 
drops interpofed between their plates, as it oAen is in cryflals 
of nitre,* of quartz, &c. Its fmall quantity, and the dryflais not 
falling to powder on its expulfion, but retaining^ althofl pcr- 
fedly tlieir original folidity, and fpathofe appearance in the 
places of fracture, and, above all, preferving their elefirical 
quality wholly unimpaired, which would hardly be the cafe 
after the lofs of a real element of their conftitdtion, feem to 
warrant this opinion. 

If the water is only accidental in this calamine, its compofi- 
tion, from the above experiments, will be. 

Quartz « • . • . 0.261 

Calx of zinc ... 0.739 


It is found in 
Derby ililrc. 


1.000 

I have found this fpecies of calamine amongft the produc¬ 
tions of Derbyihire, in fmall brown cryftals, depofited, to¬ 
gether with the foregoing fmall cryftals of carbonate of zijic, 
on cryftals of carbonate of lime. Their form Teems, as tar as 
their minutenefs and compreffion together would allow of 
judging, nearly or quite the fame as tliat of thofe from B.eg- 
bania; and the lead atom of them immediately evinces its 
nature, on being heated, by the ftrong ele6lricity it acquires. 
On their folution in acids, they leave quartz. 


OBSERVATIONS. 

Chcmiflry is yet fo new a fcience, what we know of it bears 
fo fmall a proportion to what we are ignorant of, our know¬ 
ledge in every department of it is fo incomplete, fo broken, 
confiding fo entirely of ifolated points thinly fcattered like 
lucid fpecks on a vaft field of dgrknefs, that no refearches can 
be undertaken without producing fome ia6ls, leading to fume 
confequences, which extend beyond the boundaries of their im¬ 
mediate object. 

Component 1 , The foregoing experiments throw light on the proportions 
ofTinc.^**'^***** in which its elements cxift in vitriol of zinc. 23.0 grs. of the 

Mendip Hill calamine, produced 29.8 grr. of arid vitriol of 
zinc, Thefe 23.0 grs. of calamine contained 14.9 grs. of 

cal.x 
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calk of «inc; hence, this metallic fait, in an arid Date, con« 
fills of exaSly e^al parts of calx of zinc and vitriolic acid. 

This inference is corroborated by the refults of the other 
experiments; 63.0 grs. of the Bleyberg calamine, containing 
48.6 grs. of calx of zinc, yielded 96.7 grs. of arid vitriol of * 
zinc; and, in another trial, 20.0 grs. of this ore, containing 
14.2 grs. of calx of zinc, produced 28.7 grs, of arid vitriol of 
zinc. The mean of thefe two cafes, is 62.7 grs. of arid vitriol 
of zinc, from 31.4 grs. of calx of zinc. 

In ihc experiment with the cryftals of carbonate of zinc from 
Derby (hire, 14.35 grs. of calx of zinc furniflied indeed only 
26.8 grs of arid vitriol pf zinc; a deficiency of about occa- 
fioned probably by fome final! inaccuracy of manipuIation.r 

2. When the fiinplicity found in all thofe parts of nature Pofition that the 
which are fufiiciently known to difeover it is confidered, it 
appears improbable that the proximate conftituent parts of greatly exceed 
bodies (liould be united In them, in the very remote relations to other in 
each other in which analyfes generally indicate them ; and, an 
attention to the fubjed has led me to the opinion that fuch is 
in fa6l not the cafe, but that, on the contrary, they are univer- 
fally, as appears here willi refpefl to arid vitriol of zinc, frac¬ 
tions of the compound of very low denominators. Poffibly in 
few cafes exceeding five. 

The fuccefs which has appeared to attend fome attempts l<> 
apply this theory, and amongft others, to the compofitions of 
fome of the (ubftances above analyfed, and efpecially to the 
calamine from Bleyberg, induces rao to venture to dwell here 
a little on this fubjeft, and ilate the compofition of this cala¬ 
mine, which refults from the fyfiem, as, befides contributing 
perhaps to throw fome light on the true nature of this ore, it 
may be the means likewife of prefenting the theory under cir- 
cumflances of agreement with experiment, which, from the 
furprifing degree of nearnefs, and the trying complexity of the 
cafe, may feem to entitle it to fome attention. 

From this calamine, containing, according to the refults ofHencethe am* 
the experiments on the Mendip Hill kind, too finall a quantity 
of carbonic acid to faturate the whole of the calx of zinc in it, minetre fup-* 
and from its containing much too large a portion of water to^**^ 
be in It in the ilate of mere motilure or dampnefs, it feems to dilute com- 
confifi of two matters; carbonic of zinc, and a peculiar com-1*®*“*^ 
pound of zinc and water, which may be named hydrate qf 
zinc. 


VoL. VI,— October, 1803. 
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, By the refults of the analylls of the Mendip-Hill calamine, 
corredled by the theory, carbonate of zinc appears to confift of. 
Carbonic acid 

■Calx of zinc • - - - 

Dedufling from the calx of zinc in the Bleyberg calamine, 
lliat portion which correfponds, on thefe principles, to its 
yield of carbonic acid, the remaining quantity of calx of zinc 
and water arc in fuch proportions as to lead, from the theory, 
to confider hydrate of zinc as compofed of 

Calx of zinc - - - . 

Water, or rather ice 
And, from tlicfe refults, correfted by the theory, I conflder 
Bleyberg calamine as conhfting of. 

Carbonic of zinc ... 

Hydrate of zinc ^ . 

The leflof this hypothefis is in tlie quantities of the remote 
elements which analytis would obtain from a calamine thus 
compofed. 

The following table will (how how very infignilicantly the 
calamine compounded by the theory, would differ in this re- 
i'pc£t from the calamine of nature. 

]0(X) parts of the compound fait of carbonate and hydrate 


1 

4 

i 


s 

T 

1 

T 


chemical theory* confift of. 


Carbonate of zinc 
400 • . - - = 


Hydrate of zinc 

= 600 - - . - 


r Carbonic 

4-00 

1 acid 

" 3 " 

1 Calx of 

400x2 

zinc 

- 3 

“Calx of 

600 X 3 

zinc 

• 

--;-=450 

4 

600 

L Ice - - 

II 

^ ' 

( 

u 

1 

1 




160 

1000 . 


X^reat as is the agreement between the quantities of the laft 
column and thofe obtained by the analyfis of the Bleyberg ca* 
laming, it would be yet more perfect, probably, had there 
been, in ibis inftance, no fources of fallacy but ibofe attached 
to chemical operations, fuch as errors of weighing, wafte, &c. 

but 


3 
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but the dilTerences which exifl are owing, in feme meafure Hlucidationt of 
at ]eaft, lo (he admixture of carbonate of lime and carbonate ®*‘®*"*®^****®^f* 
of lead, in the calamine analyfed, and alfo to fome portion 
of water, which is -undoubtedly contaihed, in the ttate of 
moifiure, in fo porus and bibulous a body. 

It has alfo appeared, in the experiments on the Mendip 
Hill calamine, that acids indicate a greater quantity of carbonic 
acid than fire does, H vve make this dedu£iion for 

ditTolved water, it reduces the quantity of carbonic acid in the 
teleyberg calamine, to 0.1321. 

If we atTume this quantity of carbonic acid as the datum to 
calculate, on this fydem, the cotnpofition of the calamine from 
Bleyberg, we fliall obtain the following refults ; 

Compoundfalli ofcarbonaleof zinc and hydrate of zinc 990,3 
Water in the ftalc of moilture ' - - - - 2.5 

Carbonate of lime and carbonate of lead - • 7.2 

1000.0 

It itiay be thought fome corroboration of (be fyftem here 
offered, that, if wg admit the proportions w'hich it indicates, 
the remote elements of this ore, while tliey are regular part* 
dF their immediate products, by whofe fubfequent union this 
ore is engendered, are alfo regular fradlons of the ore itfelf; 

tl}US, 

The carbonic acid - - - — 

The w^ater . - - - 

The calx of zinc . - - - 

Hereby difpiaying that fort of regularity, in every point of 
view of the objedl, which fo wonderfully chara6lenfes the 
works of nature, when beheld in their true light. 

If this calamine does confiil of carbonate of zinc and hydrate 
of zinc, in the regular proportions above luppofed, little doubt 
can exift of its being a true chemical combination of thefe two 
matters, and not merely a mechanical mixture of them in a 
pulverulent Hate; and, if foi wc may indulge the hope of 
fome day meeting with this or.* in regular cryilals. 

If the theory here advanced has any foundation in truth, 
the difeovery w ill introduce a degree of rigorous accuracy and 
Certainty into chemiilry, of wiiich this fcience was thought to 
be ever incapable, by enabling the chemift, like the geome¬ 
trician, to reflify by calculation the unavoidable errors of his 

G 2 manual 
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Eluodatlons of manual operations, and by authoriting him lo eliminate froid 
chemical theory, eflential elements of a compound, thofe products of its 

analyfis whofe quantity cannot be reduced to any admiffible 
proportiori. 

A certain knowledge of the exa£l proportions of the con- 
fliluent principles of bodies, may likewife open to our view 
harmonious analogies between the conflitutions of related 
objefls, general laws, &c. which at prefent totally efcape us. 
in (hort, if it is founded in truth, its enabling the application 
of mathematics lo chcmitlry, cannot but be produdlive of 
material refuUs'*^, 

3. By the application of the foregoing theory to the experi¬ 
ments on the eledlrical calamine, its elements will appear to 
be. 

Quartz.J 

Calx of zinc - - - - - ^ 

A fmall quantity of the calamine having cfcaped the adlion 
of the vitriolic acid, and remained undecompofed, will account 
fur the flight excefs in the w^eight of the quartz. 

4. The exhalation of thefc calamines at the blowpipe, and 
the flowers which they diflufe round them on the coal, are 
probably not to be attributed to a diredt volatilization of them. 
It is more probable that they are the confequences of thedif- 
oxidation of the zinc calx, by the coal and the inflammable 
matter of the flame, its fublimation in a metallic flate, and in- 
ftantaneous recalcination. And this allcrnale redudlion and 
combuflion, may explain the peculiar phofphoric appearance 
exhibited by calces of zinc at the blowpipe. 

The apparent fublimation of the common flowers of zinc at 
the inflant of their produdlion, though totally unfublimable 
afterwards, is certainly likewife but a deceptious appearance. 
The reguline zinc, vaporifed by the heat, rifes from the 
crucible as a metallic gas, and is, while in this Aate, convert¬ 
ed to a calx. The flame which attends the procefs is a proof 
of it; for flame is a mafs of vapour, ignited by the produdlion 
of Arc within itfelf. The fibrous form of the flowers of zinc» 
is owing to a cryflallizalion of the calx while in mechanical J^f- 

* It,may be proper to fay, that the experiments have been ftated 
predfely as they turned out, and have not been in the Uaft degrii 
bent to tlic fyftem* 

penfion 
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penjion In the air like that which takes place with camphor^Elacldstloni of 
when, after having been fome time inflamed^ it is blown out. theory. 

A< moment’s reflexion muft evince, how injudicious is the 
common opinion, of cryllallization requiring a Hate of folution 
in the matter; fince it muft be evident, that while folution Tub* • 
lifts, as long as a quantity of fluid admitting of it is prefenl, no 
cryftallization can take place. The only requifite for this opera¬ 
tion, is a freedom of motion in the mafles which tend to unite, 
which allows them to yield to the impulfe which propels them 
together, and to obey that fort of polarity which occafions 
them (o prefent to each other the parts adapted to mutual union. 

No ftale fo completely affords thefe conditions as that of m&- 
chanical fiifpenflon in a fluid whofe deniity is fo great, rela¬ 
tively to (heir fize, as to oppofe fucli refiftance to their defeent 
in it as to occaiion their mutual attraction to become a power 
fuperior to their force of gravitation. It is in thefe circumftances 
that the atoms of matters find ihemfelves, when, on the fepa- 
ratioii from them of the portion of fluid by which they were 
diffolved, they are abandoned in a difengaged ftale in the 
bofom of a folution ; and hence it is in faturated folutions fuf- 
taining evaporation, or equivalent cooling, and free from 
any perturbing motion, that regular cryftallization is ufually 
effeded. 

But thofe who are familiar with chemical operations, know 
the fort of agglutination which happens between the particles 
of fubfided very fine precipitates; occafioning them, on a 
fecond diffiiflon through the fluid, to fettle again much more 
quickly than before, and wliich is certainly a cryftallization, 
but under circumftances very unfavourable to its perfed per¬ 
formance. 

5. No calamine has yet occurred to me which was a real, 
uncombined, calx of zinc. If fuch, as a native produd, fhould 
ever be met with in any of the flill unexplored parts of the 
earth, or exift amongft the unferutinized pofTefiions of any 
cabinet, it will eafily be known, by producing a quantity of arid 
vitriol of zinc exadly double its own weight; w'hile the hydrate 
of zinc, ftiould it be found tingle, or uncombined with the car* 
bonate, willyieid, it U evident, 1.5 its weight of this arid falt.^ 



TABLE 



86 


l^ADTI or WHEELfll, 


I 


t 


VI. 

Tatle of the Badii qf Wheeh, from Ten to Thrfo Hundred 
the Pitch ^ being Two Inchee* By Mr. B. Donkin, 
Millwright, Dartford, Kent\. 


Table of the 
radii of wheels. 


No. 

of 

Testh 

Radius 

in 

Inches. 

10 

3,236 

11 

3,549 

\2 

3,864. 

13 

4.,179 

14 

4,494 

1^ 

4,810 

IG 

5,126 

17 

5,442 

18 

5.7.59 

19 

6,076 

20 

6,392 

21 

6,710 

22 

7,027 

23 

7,31.4 

24 

7,661 

25 

7,979 

26 

8,296 

27 

8,614 

28 

8,931 

29 

9,219 

30 

9,567 

31 

9,H85 

32 

10,202 

33 

10,520 

34 

10,838 

35 

J 1,156 

36 

11,474 

37 

11,792 

38 

12,M0 

39 

12,428 

40 

12,746 


No. 

Radius. 

42 

ri,382 

43 

13,700 

44 

14,018 

45 

14,336 

46 

14,63 4- 

47 

14,972 

48 

15,290 

49 

15,608 

50 

15,926 

51 

16,244 

52 

16,562 

53 

16,880 

54 

17,198 

55 

17,517 

56 

17,835 

57 

18,153 

58 

18,471 

59 

18,789 

60 

19,107 

61 

19,425 

62 

19,7 44 

63 

20,062 

64 

20,380 

65 

20,698 

66 

21,016 

67 

21,335 

68 

21,653 

69 

21,971 

70 

22,289 

71 

22,607 

72 

22,926 

73 

23,244 


No. 

Radius. 

74 

23,562 

75 

23,880 

76 

24,198 

77 

24,517 

78 

24,835 

79 

25,153 

80 

25,471 

81 

25,790 

82 

26,108 

83 

26,426 

84 

26,744 

85 

27,06*3 

86 

27,381 

87 

27,699 

88 

28,017 

89 

28,336 

90 

28,654 

91 

28,972 

92 

29,290 

93 

29,608 

94 

2.9,927 

95 

30,245 

96 

30,563 

97 

30,881 

98 

31.200 

99 

31,518 

100 

31,636 

101 

32,155 

102 

32.473' 

103 

32,791 

104 

33,109, 

105 

33,427 


il 


13,061- 


• By the pitch is underilood the diftance between the centers of 
two contiguous teeth ; and by the radius is underftcod the dift;ince 
between the center of the wheel and the center-of each tcoth. 
f Communicated by the author. 
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106 

107 

108 

109 

no 

111 

122 

113 

lU 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

ISO 

131 

132 

133 

134 

135 

136 

137 

I3S 

139 

140 

141 

■ 142 

143 

144 

145 

146 

147 

148 

149 

150 
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No. 


151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 
IbO 
181 
182 
183 
J8;< 
185 
JS6 

187 

188 

189 

190 

191 

192 

193 
19 !• 
195 


Radius. 


No. 

Raditti. 1 

48,068 


196 

. 62.392 1 

48,387 


197 

62,7 lO 

48,705 


198 

63,028 

49,023 


199 

63,346 

49,341 


200 

63,665 

49,66*0 


201 

63.983 

49,978 


202 

64,301 

50,296’ 


203 

64,620 1 

50,615 


204 

64,938 

50.933 


205 

65,256 

51,251 


206 

65,574 

51,569 


207 

65,893 

51,888 


208 

66,211 

52,206 


209 

66,529 

52,524 


210 

66.848 

52,843 


211 

67,166 

53,(61 


212 

67,484 I 

53,479 


213 

67,803 

53,798 


214 

68,121 

54,116 


2J5 

68.439 

54,434 


216 

68,757 

51,752 


217 

69,075 

55,07 1 


218 

69,394 

55,389 


219 

69,712 

55.707 


220 

70,031 

56,026 


221 

70,349 

56,344 


222 

70.667 

56,662 


223 

70,985 

56,980 


224 

^1,304 

57,299 


22) 

71,622 

57,617 


226 

71.941 

57,935 


227 

72,258 

38,253 


228 

.72,577 

58,572 


229 

72,895 1 

58,890 


230 

73,214 

59,209 


231 

73,532 

59,527 


232 

73,850 

59,845 


233 

74.168 

60,163 


234 

74,487 

60,482 


235 

74,805 

60,800 


236 

75,123 I 

61,118 


237 

75,441 

61,436 


238 

75,760 

61,755 


289 

76,078 I 

62,073 


240 

76,397 1 


No. 



TuUcof the 
radii of wheeli. 
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Table of tbe 
mlii of ^heelf* 


No. 

Rsdiui. 


No. 

Ridioi. 


No. 

Radius. 

V 

241 

76,715 


261 

83,081 


281 

89,447 

242 

77,033 


262 

83,399 


282 

89,765 

243 

77.351 


263 

83,717 


283 

90,084. 

244 

77,670 


264 

84,036 


284 

90,402 

245 

77,988 


265 

84,354 


285 

90,720 

246 

78,306 


266 

84,673 


286 

91,038 

247 

78,625 


267 

84,991 


287 

91,357 

248 

78,943 


268 

85,309 


288 

91,675 

249 

79,261 


269 

85,627 


289 

91,993 

250 

79,580 


270 

85,9 1-6 


290 

92,512 

251 

79,898 


271 

86,264 


291 

92,630 

252 

80,216 


272 

86,582 


292 

92,948 

253 

80,534 


273 

86,900 


293 

93,267 

254 

80,853 


274 

87,219 


291- 

93,585 

255 

81,171 


275 

87,537 


295 

93,903 

256 

81,489 


276 

87,85.5 


296 

94,222 

257 

81,808 


277 

88,174 


297 

94,540 

258 

82,126 


278 

88,492 


298 

94,858 

259 

82,444 


279 

88,810 


299 

95,177 

260 

82,763 


280 

89,129 


300 

95,495 


N. B. When the pitch is different from two inches, the 
radius of a wheel of any number of teeth, from 10 to 300 may 
be found from this table, by the Rule of Three ; for as two 
inches (the pitch in the table] is to any radius in the table, fo 
is any given pitch to the radius required. 

For Example; let it be required to find the radius of a wheel 
of 100 teeth, when the pitch is inches. The radius of a 
wheel of 100 teeth is, in the table, 31,836 indies. Accord¬ 
ingly we have 2 : 31,836 : : 1,25, to the number of inches in 
the radius required; which will be found 19,897 as by the 
Operation annexed. 

2 : 31,836 : : i;25 
J,25 


159180 

63672 

31836 


2) 39,79500 


19,8975 
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Account of the Pyrometer (tf Plalina, By Citizen Guyton** 


Citizen GUYTON prefented an inftrument to the fit-Pyr«neter for 

ling of the French National InHitute of the 26th Floreal Hever 

intended to meafure the higbefl degrees of heat of our furnaces, of pUtina moved 

It confills of a rod or plate of platina placed horizontally in J^ar o'^"the**" 

a groove formed in a cake of hardened white clay. This plate fame metal j the 

is fupported at one of its extremities on the part of the mafs'*hole^*"E ^“P/ 
I • 1 t .1 . • rt ported on a mafa 

which terminates the groove; the other end prelTes againlt a of baked clay. 

bended lever, whofe longed arm forms an index to a graduated B hgwtmtJby 
arc; fo that the change of poiition of this index indicates the 
expanfion produced on the plate of metal by the heat- p^tery Mndpl^- 

The cake of clay having been highly baked, leaves no 
to apprehend any contraction; and the expanfion which may 
take place during the ignition will only afTeCl the very ftnail 
didance between the axis of motion of (he index and the point 
of contact of the plate, that is to fay, in fuch a manner as ra¬ 
ther to diminifli theedeCt than to increafe it. 


All the parts of this indrument being of platina, neither fu- 
iion nor oxidation are to be apprehended. 

With refpeCt to its dimendons, the author conceives that in Dimenriom. 
order to render the ufe of it commodious and accurate, they 
diould be reduced to fuch as may be neceflary to obtain fenfible 
variations; it will then be rendered commodious by the &cility 
with which it may be placed under a mutHe or an inverted 
crucible, &c. and accurate, becaufe the probabilities of any 
accidental inequalities of the heat will be diminilhed, which it 
is impoffiblc to avoid to a certain extent, even in the midd of 
a large mafs of dre. 

The variations will be fufficienlly perceptible, if wc can not Degree of iccu- 
only edimate, but correftly determine expandons of the 200(h”^y* 
part of a millimetre (about the 5000th part of an inch,) thefe 
the author obtains by the proportions of the indrument which 
he has himfelf adopted. 

The rod or plate of expandon is 45 millimetres (one inchDimenEoni of 
and three quarters] in length, 5 in width (one dfthof an inch)'*'® 
and 2 in thicknefs (one thirteenth of an inch.) 


* AftnaUs Je Chimhi No. 138. XLVf, 276. 
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The arm of the bended lever, which prefles againft the end 
of this rod, is 25 millimetres in length; (rather 2|, or about 
one ninth of an inch) and the arm at right angles to it, or tj^e 
index, which traverfes on the graduated arc, is 50 millimetres 
in length (one inch and eight tenths) or twenty limes the length 
of the other. The fpace Iraverfed by the difplacing of the 
fmall arm will be thus encreafed in the proportion of 1 to 20, 

As the long arm or index carries a nonius which divides 
each degree on the graduated arc into ten parts, we can dif- 
tinflly obferve the 200lh of one of Ihofe meafures (referred to 
the bar itfelf.) 

Laftly, As the decimal divifion of an arc of a circle of 50 
millimetres radius, gives only 7.853S deci-niillimetres for one 
of its degrees, it evident then that we may mcafure an ex- 
panfion of 0.078533 deci-millitnetres, or of the 573C)th part 
of the length of t!te radius. 

In order to prevent the pofilion of the index from being 
changed in removing iheinftrument from the furnace, a plate 
of plalina is fixed fo as to form a fpring againft its exlreroity. 

The author has commenced a feries of experiments to de¬ 
termine the range of this pyrometer, to compare it with the 
pyrometric pieces of Wedge wood, and fo to fliew the degree 
of confidence it merits, the methods of ufing, and the cafes 
in which it may be ufefully employed in philolbphical refearches 
and in the arts. 


VIII. 


letter from Mr, Ezekiel Walker nu the Proporiion of Light 
afforded by Candles of different Jyiinenfums, 


To Mr. NICHOLSON, 

SIR, 


n 


Your 


correfpondent. 


who has made fome remarks on my 


experiments on candles, does not feem to have fuffitienlly 
confidcred his fiibjcft; for Iiacl he paid attention to my papei 
on page 40 ot (he fourth volume of your Journal, he cOuld not 
have advanced that Though Mr. Walker aflerts with con- 
liderable decifion, that the ligiii aflorded by'candles, is pro¬ 
portioned to the quantify of niatciial confuracd, yet he has not 


given 



PROf'OUTIOH OF LIGHT AFFOKDID BY CANDLES. 

given the detail of Ins experiments, but Teems in Tome mea- 
fiire to have difwovered Ibis refult by argument, from the fup- 
pofed nature of the fubjefl/’'^ 

In the table in my paper above mentioned, the laft column Obfervstloni of 
contains the diftanccvs of the candles from the wall, when the of 

(liadows were equal; and the fourth column contains the the weights coo* 
weights of Ihofe candles confumed in a given time, and thefe 
arc all the data required for makin;; tiic calculations, tolhoiv 
whether my dedu6lion is true or falfe. The mode of calcu¬ 
lating Teemed to me, at the time I wrote that paper, too eafy 
to need any illuflration, but as 1 now fiand charged by your 
correfpondent, of liaving deduced a general law from doubtful 
principle':, a further explanation becomes necelfary. 

To inveftigale rules for this purpofe, I. Let M reprcfcnlthe Inveftigstfonof 

mould candle, a its diftance from ihe wall, on which the (ha-Jl!' 

, . , computing* * 

dows were compared, x its qua.ntity of matter confumed in a 
given lime, (f) and Q the quantity of light emitted by M in 
the fame lime : 2. Let reprcTsnt any other candle, b its dif¬ 
tance from the fame wall, and y its quantity of matter con- 
lunied, in the time ^ 

Then as the infen(5iies of light are direfliy as the fquares rtf 
the diHances of the two candles from the wall, we have, as 

(j* X Q 

0 * : Q : : i* : —= the quantity of light, emitted by 

o '' 

M in the time. 


Then let us fuppofe that the quantities of light are directly 
as the quantities of matter confumed in the lime /, and we 

V X Q 

have. As x : Q : : y : -=« the quantity of light 

X 

emitted by m in that lime, by hypotheds. 

h* X Q Y V Q 

Now, when- - - (Theo. L) is =■■■ (Theo. 2.) 

(I Jw 


(he quantities of liglit of M and w aredire6lly as their quan* 
lilies of matter confumed in any given time. 

By thefe rulcn, (he calculations contained in the following 
table, were made from the experiments mentioned at the be¬ 
ginning of this paper. 


* See Philofophical Journal, VoL. V, page 219. 


No. 



9U rxoroRTiON or iight affordbd 9Y camoLes. 

t 


M i 
V s 

*** s 

o 8 
e*c 

% & 


Light 

hy 

Rule I. 

Light 

hy 

Rule 11. 

edRule 
differs from 
the ift. 

1 

No. 1. compd. with the mould 

1.000 

1.000 

.000 

2 

No. 1. compd. with do. 

1.000 

1.000 

.000 

3 

No. ]. compd. with do. 

1.000 

1.013 

+ .015 

3 

No. 3. compd. with do. 

1.196 

1.125 

- .071 

4 

No. 4. compd. with do. 

1.196 

1.226 

-1- .030 


The mean error of the 2d Rule 

- .005 


As the mean refult given by the 2d rule, differs only 1 in 200 
from the Ifl, which is univerfally received as true, the 2d rule 
appears fufficiently exafl for many pra6tical purpofes, where 
« the properties of that light is concerned, which is produced 

by candles. 

EZEKIEL WALKER. 

Lynn Hegis, 20th Sept. 1803. 


Whether the 
experiments of a 
correfpondent be 
sccurace. 


P. S. As to your correfpondent’s experiment, it does not 
appear fo correfl to me, as it appears to himfelf; for every one 
knows, that one end of a mould candle is thicker than the other, 
therefore if that gentleman made his experiment with the flnall 
end of his candle, he has eftimated the quantity of light pro¬ 
duced by a pound, too little; and if he made his experiment 
with the large end, his eflimation is too great; and moreover, 
it may be doubted, whether the ^ part of a pound of candles, 
can be fo exaflly afeertained by meafuring as by weighing, 
even if the candles were perfe^ cylnders. 



On the Compounds of Sulphur and Ovygen. By Thomas 
Thomson, M, D% Le^urer on Chaniftry in Edinburgh, From 
the Author^ 


compounds of It is at prefent the opinion of Chemifls that fulphur is capa- 

fulphur combinine with three dofes of oxyjren, and of forming 

ygen, I. oxide, a j i * 

arscidt. three diftinct compounds, namely, 

1. Oxide of Sulphur. 

2. Sulphurous Acid. 

3. Sulphuric Acid. 


The 














OK*TH£ COMPOUNDS OF SULPHUR AND OXYGEN. 9S 

The firft of thefe is fiippofed to contain a mSnimuni. the third 
a maximum of oxygen. Of thefe three the conhituents of 
the laf) only have been afeertained with precilion. It will be 
proper to begin with it, as the knowledge of its compotition 
may be of fervice in afeertaining the conftituents of the reft. * 

I. Of Sulphuric Acid» 

Tiiis acid has been lately analyfed with precilion by Sulphuric acid* 
Tlicnard and Chenevix. I have repeated their experiments 
with care, and have obtained for the mean refult 39 per cent, oxygen, 
of oxygen, which is only one half per cent, greater than the 
refult obtained by Mr. Chenevix. This difterence in the pre- 
fent ftate of analyfis may be accounted altogether iniigniftcant. 

1 iliall conlider fulphuric acid, then, as cotnpofed of 

6\ fulphur 
39 oxygen 

100 

II. Of Sulphurous Acid. 

Muft of the properties of this Acid have been long known Sulphuroui acid, 
(ochemifts; but no experiments liave been made to afeertain 
the proportion of its component parts. Before 1 proceed to 
relate the refult of mine, it may be worth while to deferibe a 
few of the properties of Sulphurous Acid* which have not hi¬ 
therto been ftated with precifion. 

1, Fifty-three meafures of lulphurous acid gas were intro- Water at 6o« ab¬ 
duced into a graduated tube flanding over mercury, and 
meafure of water was thrown up. In live minutes 20 mea-its weight of ful- 
fures of gas were abforbed, and in 24* hours the abrorptionP**“^®“’^“*' 
amounted to 33 meafures. No farther abforption look place 
in three days more ; but on introducing the lube into water, 
the whole gas difappeared, except a finall globule, which did 
not exceed 1-lOlh of a meafure. During this experiment the 
thermometer at the time of obfervation deviated very little 
from 61 and the barometer ofcillated from 29.33 to 29.77. 

Water then* at the temperature of 61S abforbs 33 times ils 
bulk of this gas. Now, if with Lavofter, we fuppofe a cubic 
inch of gas to weigh 0^63 grs. a cubic inch pf water will ab- 
forb 19.79 grains of fulphurous acid, and 100 parts of watci 
will abforb 8.21 parts by weight. 


2, A rurreni 
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The impregnate A current of fulphurous acid gas was paflhd through A 
cd water is in^- quantity of water till the liquid refufed to abforb any 

anvity 1 . 0513 . niore. The tatte of the water thus lliturated, was intenrely 

Slight djf-acid and fulphureous^ and its odour excclTively firong. The 
engages i acid. gravity ^t the temperature 68 ^ was 1.0515 ; the heat 

of the hand was fufficient to occafion an extrication of gas. 

When moderately heated, it frothed violently, and exhaled 
the denfe blue fmoke which ufeally indicates the prefence of 
fulphurous acid. When boiled down in a retort to lialf its 
bulk, it lod its fmell, but ftill continued nightly acid. Henee 
it obvioully contained fulphurtc acid. 

Analyffs of ful- 3 , Jn analyfing the different fulphites, I have not found 

fution of^fuU barytes aiifwer fo well as I was led to expert from the experi- 
phurouiacid ments of Fourcroy and Vauquelin; the folubility of fulphite 
port^n of barytes in water is fo confiderable, that prccifion by means 

pb uric acid. of it is fcarcely to be looked for. But nitrate of lead yields 

with the alkaline and earthy fulphites a white infoluble powder 
of fulphite of lead, which may be dried in the temperature of 
SOO^ ivilhoiit decompofitiun, and Is then compofed of about 

l?5 fulphurous acid. 

. 7.0 yellow oxide of lead. 

100 

One bundled parts of (he above liquid fiilphurous acid 
yielded, with nitrate of lead, a precipitate indicating the pre* 
fence of 6.15 parts of fuIphuroUs acid. Another hundred 
parts, boiled down to one half in a retort, yielded, with muriate 
of baiyles, a precipitate indicating the prefence of 0.34 ful- 
pluinc acid. Therefore, 100 parts of iny liquid fulpliurous 
acid contained about ^ 

.'i.Sl fulphurous acid, 

0.34 fulphurtc acid, 

CM 5. 

So that the fulphuric acid amounts nearly to of the ful¬ 
phurous. The prefence of this acid^is a proof of an affinity 
between fulphurous acid gas and fulphuric acid ; for the gas 
was paffed through an intermediate veflcl before if reached 
the water. 

This eofttimina- 4 ^ The proportion of avid combined with water in the fi- 
rcndc^tl?e water C|uid fulphurous acid was rather lefs than 7 j jet, when water 
left capable of is plunged into a large column of gas, we have feen that it 

•hforbing fuU . ^bfortrt 

phuroits gw* 



ON THE COMr<|^UNDS Of SVLPHUR AN0 fpCYOlN^ 


95 


abforbt rather more than eight parts of it by weight. Perhaps 
(his difference was owing to the prefence of the fulplmric acid 
in the liquid. For water, (lightly acidulated with fulphuric 
acid, abforbs a fmaller proportion of gas, than pure water. 

5, After trying various experiments, in order to afcertain AmlyHs of fol* 
the conffituents of fulphurous acid, I found the following P*^'*”^'***^" 
method moft to be depended on. 

Sulphite of potafh was obtained by BerlhoIIet's method. Sulphite of pot- 
It is a fine white fait, (he properties of which have been 
fully detailed by Fourcroy and Vauquelin, though they haveheat i by ignU 
iiegleaed to analyfc it. 

When this fait is expofed for a few minutes to a heat of acid with the el- 
300®, it lofes 3.3 per cent, of its weight; and fuffcrs no ad-^*****^®*®^^ 
ditional lofs, though the beat be continued for an hour. 

When heated to rednefs in a platinum crucible, it decrepi¬ 
tates, becomes of an opake white, a blue flame iflues from 
below the lid, and, on taking off the cover at that inflant, 
die fait may be obferved of a glowing red heat in the middle. 

When this glow difappears, the (alt will be found to have fuf- 
tained a lofs of 22.3. per cent, and it lofes no more, though 
melted, and kept half an hour in fufion. On evolving, it fplits 
into the fine thin tranfparent plates, which diflinguifli fulphate of 
potafh in the fame circumflances. When this refidue is dif- 
folved in water, and treated with muriate of barytes, this 
precipitate of fulphate of barytes obtained, when dried and 
heated to rednefs, weighs 95.5, indicating the prefence of 
22,92 fulphuric acid. Suppofing with M. Chenevix, that 
fulphate of barytes contains 24 per cent, of fulphuric acid ; 
hence it follows that fulphate of potafh is compofed of 

22.30 volatile matter 
22.25 fulphuric acid 
55.4-5 potath 

. ioo.uo 'Hv** 

When 100 grains of fulphate of pblafli w'ere expofed to the The voUflfo 
heat of a lamp in a retort with a very long beak, fitted to si 
mercurial air holder, they decrepitated and aflumed the ap- fome fulphur 
pearance of an opake white powder: IS cubic inches of 
were extricated, and fulphur, with a little water, was volati- 
I'lEod into the beak of the retort; the gas was abforbed by 
water, and had the ufual fmell of fulphurous acid ; the retort 

bad 


WSttTf 
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Iiad loft 15.2 grains of weight. The falphur being carefully 
colledlecl, was found jo weigh 5.1 grains. When burnt, it 
left 0,1 of refiduunii which feemed to be fulphurate of iron, 
for it gave a yellow colour to muriatic acid the water vola¬ 
tilized could not be weighed, but I eftimate it at 2 grains. 
The experiment fhews us what the volatile matter is which is 
drawn off when fulphate of potafli is heated to rednefs. ' It is 
compofed of 15.2 fulpburous acid 

5.1 fulphur 
2.0 water 

22.3 

The r fait which remained in the retort being diflblved, and 
treated with muriate of barytes, gave a precipitate which in-r 
dicated the prefence of 23.2 of fulphuric acid. Hence fuU 
phate of potafli is compofed of 

23.2 fulphuric acid 
J5.2 fulphuroLis acid 
5.1 fulphur 

54.5 potafli 
2.0 water ^ 

100.0 

But it is obvious that, before the application of heat, tho 
firft three conftiluents together conllituted fulphurous acid. 
Hence fulphite of potafli is compofed of 

43.5 fulphurous acid ^ 

54.5 potafli 
2,0 water 

100 0 

ExplaMtion of 'fiijs analyfis enables us to trace the changes produced upon 
hratonluiphite fulphite of potafli by heat. A temperature of 300® feparates 
ot potafli. the water and a fmall portion of fulphurous acid, w'hich 

feems more loofely combined; for the fait, in confequence, 
lofes its fmell; an increafe of heat occafions a feparation of 
a portion of the acid, unaltered ; the remainder divides itfelf 
into two parts, namely, fulphuric acid, which remains com¬ 
bined with the potafli, and fulphur, which fublimes. Hence 

* I have never yet burned fulphur, without obferving traces .of a 
fimilar reflduum. 


Component parts 
of fulphite of 
poufh. 


wc 
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that fulphurouc acid is compofed of 23.2 falphoriC 
acid, and 5.1 fulphur^ which gives us 

82 fulphuric acid 
18 fulphur 

iOO 

fiut 100 parU of fulphuric acid contain 39 oxygen; there** 
fore 82 contain nearly 32. Hence fulphurous acid is corn- 
pofed of 68 fulphur 

32 oxygen 


100 


Fourcroy affirms,that fulphurous acid contains only about 15 
per cent, of oxygen, which is lefs than one half of the refalt 
Jufl given. But he quotes nb experiment in proof of his affer- 
lion. In all probability it was a mere guefs. 

6 . The phenomena which attend the acidification of ful-Sulphuroui tcM 
pliur and the decompofition Of fulphurous acid, render it pro 
bable that fulphurous acid is rather a compound of fulphuricc^ with fulphur 
acid and fulphur, than of fulphur and oxygen. 

Sulphur and fulphuric acid Combine with great facility. 

For if we form them into a probe, a very moderate heat is 
fufhcienl to convert Hic whole into fulphurous acid gas. 

Whenever fulphur is aCidihed, a portion of fulphuric add 
always makes its appearance in whatever way the procefs is 
Conduced. Such at leaft has been the conflant refult of ray 


ric acid. 


experiments. 

When fulphur is expofed to the heat of an Argand lamp 
in a retort connected with a mercurial air holder, it melts and 
fublimes at firft rapidly, but much more flowly, when the pro¬ 
cefs has continued for fdme time. In a retort, whofe capa^ 
city was 63 cubic inches, four hours elapf^ before { oz. of 
fulphur was fublimed into its neck. A confiderable quantity 
of air was driven over; but on allowing the veJels to coofi 
the whole returned again, except 3 cubic inches. So that« 
by the operation, the air in the retort had increafed about 
^th part. It fmelt vhry pungently of fulphurous acid. When 
agitated ih water, a fmall portion of it difappeared. The 
water did not acquire a perceptible taiie, but it predpitated 
muriate df barytes even after being boiled for fome time. A 
portion of this air^ after being well waftied, vkas left in con- 
tad with a ftick of phofphoros over water. Its bulk was dn 
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miniilied 17 per cent. Hence it had loft 5 per cent, of oxy¬ 
gen by the a^ion of the hot fulphur on it. Here we fee the 
fource of the acidification of the fulphur during its fubliination. 
From this experiment we are authorixed to conclude that both 
* fulphuric and fulphurous acids may be formed merely by 
heating fulphur in common air, without any fenfible com- 
buftion. 

Sulphur* when* Sulphuric acid feems to be formed whenever fulphur is 

every fpcciroen of flowers of fulphur which I 
have had an opportunity of examining* contained that acid. 
If common flowers of fulphur be boiled in water, the li¬ 
quid always precipitates muriate of barytes. But flowers of 
fulphur* when once they have been well wafhed and dried* 
communicate no fuch property to water. If we now fublimc 
thefe very flowers a fecond time* water in which they arc 
boiled* precipitates muriate of barytes* as at firft. 

Oombuftion of When a red hot glafs capfule is rapidly placed on a pedeftal of 
>«ovcr watM. * ftanding water* fulphur thrown into it* and a glafs jar fuddcniy 

put over it, the combuftion of the fulphur continues for a con- 
iiderable time; denfe bluifh-white fumes fill the jar, and at 
laft conceal the flame completely. The fmoke foon fubfidcs 
when the combuftion is over, and the water rifes flowly in the 
jar. By this procefs, the air in the jar lofes uniformly 8 per 
cent, of oxygen ; it retains the fmell of fulphurous acid, even 
though allowed to remain over water for a week. But the 
fmell difappears in an inftant* if the air be pafled through water. 
A portion of the wfaler over which the jar ftood* being treat¬ 
ed with muriate of barytes, yielded a precipitate which 
weighed 8 - An equal portion of the fame water evaporated 
to one-fourtli, yielded a precipitate which weighed 7. 
Aaionofacid# 7. The a 6 Uon of the more powerful acids upon the ful- 
on the fulphiccs. deferves attention, becaufe it ferves to illuftrate the na¬ 
ture,of fulphurous aejd^ This action has been deferibed witii 
confiderable xninutenefs by Fourcroy and Vauquelln j but as 
the rcfult of my experiments differs a little from theirs, a few 
obfervalions may not bo unacceptable to the chemical reader. 
To prevent tedioufnefs, I ftiall confine my remarks to fulphite 
of potath,:- 

AAionofful- When fulpliite of potafti is thrown into concentrated ful- 

a confiderable heat is evolved, a violent efler- 
^ ^ Y^fbence takes place, and the fait lofes 48 per cent, of ifa 

4 weight. 
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\veight. The heat of boiling water renews the efFervefcence, 
and occafions a lofs of weighty amounting to 2 per cent. more. 

So that fulphite of potafh, when treated with fulphuric acid, 
iofos uniformly the half of its weight. Yet it contains only 
43.5 per cent, of fulphurous acid. The additional 6.5 parts 
may be aicribed perhaps to the efcape of fulphuric acid along 
witli the gas; for it can fcarcely be doubted that there is an 
afRnity between them. When the i'ulphuric acid folution is fet 
afide, brilliant plates of fuper-fulphate of potaih foon make 
their appearance in it. 

When fulphite of potaih is thrown into muriatic acid, a Muriatic acU 
violent eftervefcence enfues, but no increafe of temperature; 
and the fait lofes 31< pec cent', of its weight. The heat of boil¬ 
ing water renews the eifervefcence, and occafions a farther 
lofs of 16 per cent, making the whole lofs amount to 50, as 
in fulphuric acid. From this experiment we fee that muriatic 
acid does not expel the whole of fulphurous acid, unlefs affin¬ 
ed by heat; and in that cafe, a portion of the muriatic acid is 
driven off at the fame time with the fulphurous. When the 
muriatic acid folution is fet aiide, beautiful arborefeent cryf- 
tals of muriate of potadi make their appearance in it. 

I diffulved 500 parts of fulphite of potafli in water, and Oxy muiUtlc 
putting the folution in a Woulfe's bottle, caufed a current 
oxy muriatic acid gas to pafs through it; the gas pafTed after¬ 
wards through a fecond bottle of water connefled to the firfl 
by a bent glafs tube. After the procefs the bottles were fet 
aGde, till the green coiourj occafioned by the oxy-muriatic 
acid, difappeared, and the fetid animal odour which ufually 
fucceeds that colour, was become perceptible. From the 
firfl bottle 1 obtained, by means of muriate of barytes, a pre¬ 
cipitate whch weighed 777 parts, indicating the prefence of 
37.3 per cent, of fulphuric acid. But as the fulphurous acid 
originally prefent amounted to 43.5 per cent, bad it been 
wholly converted into fulphuric acid, not lefs than 48.5 per 
cent, of fulphuric acid would have been obtained, there was 
a lofs then of 11.2 per cent, of courfe, 10.5 parts of fulphurous 
acid nsufl have been diffipated by the adion of the oxy mu¬ 
riatic acid. Accordingly the liquid in the fecondl phial gave 
an abundant preci{Htate with muriate of barytes : and this 
precipitate/ contrary to what 1 expeded, conftfled chiefly of 

H 2 fulphite 
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fulphite of barytes; for the greater part of it was foluble in 
fulphurous acid. 

When" fulphite of potath is thrown into concentrated nitric 
iteo prt ^ violent effervefcence takes place, and much heat is 

evolved) the lofs of weight is 44,5; the liquid treated with 
nitrate of barytes, gives a precipitate, which indicates the pre- 
fence of !}9.6 of fulphuric acid. Hence we fee that the lofs 
of weight during the etfervefcence was owing chiefly to the 
efcape of nitrous gas. 

When the aoid is diluted, the effervefcence is violent, but 
no heat is evolved, and the fmell of fulphurous acid gas mak¬ 
ing its efcape is very perceptible. The lofs of weight is only 
12 per cent, the refiduum, treated with nitrate of barytes, gave 
a precipitate indicating the prefence of 43.2 per cent, of ful¬ 
phuric acid. Here we fee that moft of the lofs of weight was 
owing to the efcape of fulphurous acid : yet the greater part 
was converted into fulphuric acid. 

Compofidon of 8. During the courfe of thefe experiments I had occafion to 
^phite of pot- examine the compofition of fulpbate of potafh; and as my rc- 

fults differ a little from thofeilaled by others, it will be pro¬ 
per to notice fome of them in (his place. 

When fulphite of potath is heated to rednefs in a pla¬ 
tinum crucible, the refiduum pofTcffes the properties of fulphale 
of potath. It may be fufed without any lofs of weight, and 
when dilToIved and cryffallized again, we obtain the fame lalt 
as at tirtl: 100 parts of this fait precipitated by muriule of 
barytes, yields a precipitate which, after being heated tored- 
nefs, weighs, at a medium, 96 parts, indicating about 23 per 
cent, of fulphuric acid. Hence tliis fulpbate is compofed of 

23 acid 
67 potalb 

100 

When fulphuric acid is fuperfaturated by means of carbonate 
of potathi we obtain by evaporation the common fulpbate of 
potath of chemiffs; the fame fait feparates in cryffals during 
the purification of the potath of commerce. When the fall ia 
reddened in a platinum crucible, it lofes 1.4 per cent, of iU 
weight, and no more, though it be kept in fufion. Diflolved 
in water, and treated with muriate of barytes, it yields a pre¬ 
cipitate which weighs 128.5 ; the mean of three experiments 

differing 
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diSering from each other not more than 3.5 per cent.* 

Hence it contains 30.84 fulphuric acid. This fulphatei tben^ 
is compofed of 

30.84 acid « 

67.76 potafii 
1.40 water 

100.00 

When fulphite of po(afl) is left for fome months expofed to 
the airi and then heated to redncfs^ it yields with muriate of 
barytes a precipitate indicating about 3S per cent, of ful¬ 
phuric acid. 

The fuperfulphate of potafb lofes 26 per cent, in a red 
heat, and the remaining 74 parts diflblved in water, and 
treated with muriate of barytes, yield a precipitate indicating 
the prefence of 30.4 fulphuric acid, whereas 100 parts of the 
fuperfulphate dilFolved in water, without being previoufly 
healed, yield, with muriate of barytes, a precipitate indicat¬ 
ing the prefence of 38.4 fulphuric acid. Hence it follows 
that the fait is compofed of 

38.4 acid 
43.6 alkali 
18.0 water 

lOO.O; 

or, abilrafting the water, of 46.4 acid 

53.6 alkali 

100.0 

III. Oxide of Sulphur, 

Sulphur ufually occurs in one or other of three f}a(es;Cjctemfttcharac- 
namely, 1. A whllifh powder, formerly diHinguiflied by 
name of lac fulphuris, 2* In rolls or flowers of a greenifli 
yellow colour. This is the fulphur of commerce. 3. In the 
Hate of a reddifli yellow, pitchy (ubflance. This is commonly 
employed for forming the cafls of medals, &c. known by the 
name of fulphprs. 

g 

* Mr. Vauquelin affirms, in his Diflertation on the Potafli of 
Commerce, that this lalt yields with muriate cf barytes a precipi¬ 
tate amounting to 22**, the weight of the Valt. My experiment 
diifert very much from this Hatcment. 


1. It 
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Lme ftdphurU, or 1 * It IS well known that fulphnri when firft obtained by 
white ^Iphufiii precipitation from any liquid^ is always of a white colour, 
yellow ful- which gradually changes to greenifh yellow when the ful- 
phur II the pure* phur is expofed to the open air. If this white powder, or lae 
fulphurii, as it is called, be expofed to a low heat in a retort, 
it foon acquires the colour of common fulphur; and, at the 
fame time, a quantity of water is depofited in the beak of the 
retort. On the other hand, when a little whaler is dropt into 
melted fulphur, the portion in contad with the water imme¬ 
diately affumes the white colour of lar/iilphuris. If common 
fulphur be fublimed into a vetTel tilled with the vapour of 
water, we obtain lac Julphuris of the ufual whitenefs, inilead 
of the ufual flowers of fulphur. Thefe fafls prove that lacjul- 
phuris is a compound of fulphur and water. Hence we may 
conclude that grcenilh yellow is the natural colour of fulphur. 
Whitenefs indicates the prefence of water. 

Sulphur render- 2, Jt has been long known, that when a contiderable quan- 

Sark-wtowed fuIphur IS kept melted for fome time in an open veflel, 

by fu/ioii. it becomes vifeid, changes its colour to a dark violet, and ac¬ 
quires a kind of pitchy appearance* The nature of this change 
has not hitherto been examined by chemifts. Fourcroy, in¬ 
deed, affirms, that the fulphur, in this cafe, is in the flate of 
an oxide. But the alTcrlion does not feem to have been the 
refult of any pofiiive experiment, 

P^^s^^tfuceeed j have never been able to produce this change in the ap- 
~ pearance of fulphur by heating it in a flat diffa, where nothing 
impedes the volatilization, though I have kept it melted in a 
glafs capfule on fand, heated to 250^, for ten hours toge¬ 
ther. But the change takes place in a (hort time, when a con- 
fiderable quantity of fulphur is kept melted in a crucible; and 
the greater the quantity employed, the fooncr the change is 
produced, and the more complete it is. 

Th!i fuppofed When fulphur, thus converted into a fuppofed oxide, is 

kt colouri u 7 oft newly prepared, its colour is a dark violet, with the metallic 
if poured into lufire ; not very unlike newly-melted muriate of filvef, when 

denfeVthM ^ reflefled light. If it be thrown fuddenly, while in 

phuTjai^touah. fufion, into water, it continues foft for a coniiderable time* 

and, as it hardens, fhe colour changes from purple to reddifh 
yellow. When broken, it exhibits a fibrous fradure, com- 
pofed of fmall prifitiatic cryflals. Its fpecific gravity was 
2.325. It was very tough, refiiiing^ with a good deal of ob- 

4 ilinacy. 
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fthtacy, the aflion of the peftle. The powder had a ftraW 
yellow colour. Its properties differ^ we feCi from roll fulphur, 
which is remarkably brittle, and whofe fpecific gravity does 
not exceed 2. . > 

To afcertain whether this fuppofed oxide really contained It to cox- 
oxygen, I treated 100 parts of it with nitric acid till the whole ofMygfn,^' 
was converted into fulphuric acid. The procefs was as te- though |»erhips 
dious as the acidification of common fulpbur, by means of fhe 
fame acid. By nitrate of barytes I obferved a precipitate, name of oxid** 
which, after being reddened in a platinum crucible, weighed 
667, indicating 160 parts of fulphuric acid; the fuppofed 
oxide had abforbed, of courfe, 60 parts of oxygen. Hence 
we have fulphuric acid compofed of 

' 62.5 fuppofed oxide 

37.5 oxygen 

100.0 

But 100 part of pure fulphur would have abforbed nearly 6U 
of oxygen, and formed 164* of fulphuric acid. Hence it ftdiows 
that the fuppofed oxide is compofed of 

97.6 fulphur 
2.4 oxygen 

100.0 

Though the refult of a fimilar experiment was nearly the 
fame; yet the proportion of oxygen is certainly too fmall to 
authorize us, in the prefent Bate of chemical analyfis, to con¬ 
clude that the fuppofed oxide really contains 2f per cent, of 
oxygen: for fo fmall a deviation from the compofition of fulphu¬ 
ric acid, by acidifying commbn fulphur, as 2| per cent, may, 
very probably, be owing to an error of analyfis. At the fame 
time the uniformity of my refults inclines me to believe that 
this fuppofed oxide of the French chemiBs really contains 
fome oxygen. 

3. As no fatisfadory refult was likely to be obtained by ex- Ozigcmilon sf 
pofing fulphur to heat and air, it becam«5 neceflary to try the 
cBedls of thofe chemical agents which are capable of commu¬ 
nicating oxygen to other bodies. Sulphuric acid could not be ^ 

ufed, becaufe fulphur converts it into fulphurous acid; the 
effed of nitric acid was well known; but the adion of oxy- 
muriatic acid had not been tried. Some of the foreign cbemiBi, 

indeed, 
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indeed, affinp that fulphur takes fire when plunged into that 
gas; but they mull have, fome how or other> deceived them* 
felves. 

Cxigenitiofi by I conneded three Woulfe’s bottles in the fame manner, by 
wymuriaticici^ means of glafs tubes; furnifbed each with Welter's tubes of 

to*oK. mur, acid The firfl contained an ounce troy of pure dry flowers 

gu wsi convert-of fulphur; the fecond was filled two-lhirds with difiilled 

water; and the third with a weak folulion of cryfiallized car* 
n4 /ifvVt bonate of potafli. A current of oxymuriatic acid gas was made 

to pafs through thefe bottles in the ufual way. The procefs 
lafled a confiderable lime. The firft bottle was foon filled 
with the greenifli fumes of the gas; the fulphur gradually be¬ 
came moift and doughy, and the particles of it which adhered 
to the fides began to trickle down in drops; its colour changed 
to orange, and at lafi, a fine red liquid made its appearance. 
The whole of the fulphur was gradually converted into this 
liquid. I then fiopt the procefs. Abundance of gas had 
pafled through all the bottles: the water in the fecond was, at 
one time, quite milky, but it recovered its tranfparency before 
the procefs was finifhed. Dots of fulphur were depofited 
' along the glafs tubes winch conne£led the firfl and fecond 

phials; but none in that which conne£ied the fecond and third, 
the folution in the third phial efTervefeed precifely as in the ufual 
procefs for preparing hyper-oxymuriate of potafli. The gas 
which efcaped was carbonic acid. No oxymuriatic acid gas 
could be diftinguiflied by its fmell in the fmall capfule of water 
* into which a tube iffiiing from the third bottle was plunged, 

denominaced As the red liquid obtained by this procefs has never before 
been examined by chemifls, and, as it differs very much in its 
properties from all other fubflances at prefent known, it will 
be neceOary to diflinguifh it by a peculiar name, I fhall call it 
« Julphurettfl muriatic acid, till Tome better name be thought of. 

This liquid amounted to ounce meafures, exclufive of 
what adhered to the fides of the bottle; its fpecific gravity 
was 1.623* |t amounted, therefore, to 2,63 ounces, or more 
than twice the weight of the fulphur, exclufive of what had 
been volatilized i^r\x)g the procefs. 

Sulphurated tpuriatie ecid is perfeflly liquid; its colour Is a 
fine red, intermediate between fcarlet and crimfon. When 
ilreaks of it run down the jnfide of the phial, they appear 
fi;reen by tranfmUted light. 

When 


mm more thui 
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When expofed to air, it fmokenat hrft almoft as intenfely It fmoket, uai 
the fmoking oxymuriate of tin of Lebavius; but the inteniity 
gradually diminifhes, and, at refembles that of the moA con-deni bluc colosii 

rentrated muriatic acid a little heated. It is very 
difappearing very rapidly when expofed to a moderate heat, proach of «m- 

Ils fmell has a ftrong refemblance to that of fea-pIanU, 

• I /» t /• . . r dropped into 

IS much iironger. The eyes, when expofed to its fumes, are ^ater, lesvess 
foon filled with tears, and acquire tlie feme painful feeling as fw^phur, 
when expofed to the fmoke of wood or peat. 

Its tafie is flrongly acid, hot, and bitter, affefling the throat foiuble flakes 
with a painful tickling. foft inXTr. 

It converts vegetable blue papers to red; but (he change 
takes place flowly, unlefe the paper be dipt into water; the 
paper is not corroded unlefs heat be applied. 

When brought near a phial of ammonia, denfe white fumes 
of muriate of ammonia make their appearance. If it be held 
above a folution of niuale of filver, yellow flakes precipitate 
in abundance. 

If a drop of fulphureted muriatic acid be let fall into a glafe 
of water, the furface of the water becomes immediately co- 
s'ered with a film of fulphur; a green ill) red globule falls to 
the bottom, which remains for fome time like a drop of oil, 
but at laft is converted into yellow flakes; thefe flakes have an 
acid tafle, which they do not lofe, though allowed to remain 
in water for feveral days; they are very duAile, and continue 
fo, though left expofed to the air, 

4. To afeertain the conflltuents of this liquid I agitated 1 10 Chemical enrna* 
parts of it in a very weak folution of potafh, and then threw 
the whole on a filter: a yellow du6tile fubflance w*as reted mvnatk 
rated, which adhered very flrongly to the filter; what I could 
feparate was put on a pfete'of glafsfand dried gently in the open 
air. It weighed 40. This fubflance had a yellow colour, and 
refembled half dry oil paint; its tafle was hot; it adhered fo 
obflinately to the finger, that feveral days elapfed E>efore every 
trace of it difeppeared. When digefled for fome time in hot 
water, it fell into flakes of fulphur, and the water acquired an 
acid tafle. The flakes weighed only 34, and poflefled all the 
properties of common fulphur. The water in which it had 
been digefled yielded, with nitrate of barytes, a precipitate 
wliich weighed 8, indicating the prefence of 1.92 fulphuric acid 
yvith nitrate of filver; the precipitate ainounted to 16, indicat¬ 
ing 


2 
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Chemical eze« in^ 2M muriatic acid: but the precipitate had a brownUli 

which muriate of filrcr it defiitnte. The 40 part* of 
mun^tie yellow refiduum then contained 
^ 34.00 fulphur 

1.92 fulphuric acid 
2.38 muriatic acid 
1.20 water or lof* 

40.00 

Seventy parts flill remain to be atcertained. They muft exift 
in the folution of potafh. This folution, fuperfaturated with 
nitric acid, and treated hrH with nitrate of barytes, and next 
with nitrate of filver, yielded precipitates indicating the pre¬ 
fence of 4,8 fulphuric acid and 36.45 of muriatic acid. The 
refiduum yield no farther precipitate with filver; but, when 
evaporated to drynefs, fome yellow cryflals were obtained, 
which gave traces of fulphur, but in too fmall quantity to be 
weighed. This analytis gives us the following proportions: 

35.00 fulphur 

39.33 muriatic acid 
6.72 fulphuric acid 


81.05 
28.95 lofs 


110.00 

or per cent. 31.32 fulphur 

35.75 muriatic acid 
6.10 fulphuric acid 


73.67 
26.33 lofs 


This enormous lofs was owing, at leaft, in part, to the im¬ 
probability of feparating from the hlter, the whole fulphure- 
ous snafs fo as to weigh it. This induced me to have recourfe 
to the following method of afccrtaining the proportions of ful- 
phur in fulphureted muriatic acid. 

Jtemarks on the When fulphureted muriatic acid is thrown into warm nitric 
fulphur^ of mu-acid a very violent effervefcence takes place, and the whole 
rladc acid. mixture is thrown, with a kind of explofion, out of the veflel. 

If the acid be cold, the effervefcence is at firft flow, but heat 
is very foon evolved, and the fame efle^ts produced. When 
the proportion of nitric acid is great, and the fulphuret dropt 
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in very flowly, tlie effervefcence continues moderate; nttrottl Chenueal 
gai and oxymuriatic gas being evolved, as was evident, from 
the fmelK I diflblved 100 parts of the fulpburet in nitricautrifrir 
acid. The liquid yielded, with nitrate of barytes, a folulion^^* 
which, when properly dried, weighed 2B2 parts, indicating 
£>7.6' parts of fulphuric acid; but 67.6 of fulphuric acid con¬ 
tain 26.5 oxygen. Hence 100 parts of fulphureted muriatic 
acid contain 4*1*3 of fulphur. 

If acryflal of muriate of barytes be fufpended in fulphureted 
muriatic acid, no precipitate takes place; neither was any ob¬ 
tained by agitating this fait in powder with the i'ulphuret. 

Hence 1 conclude, that the fulphurct does not contain fulphu¬ 
ric acid; but that fulphuric acid is formed whenever the liquid 
comes in conta^ with water. The oxygen cannot be fup- 
pofed to have been previoutly united to the muriatic acid fu- 
lution. For I find, by trial, that if the oxymuriatic acid gas bb 
frill made to pafs through the fulphuret, after it is once formed, 
fulphuric acid immediately makes its appearance in it. The 
oxygen then muft have been combined with the fulphur; the 
whole of which was in the ftale of an oxide. Whenever the 
fulphuret is diluted with water, that oxide undergoes decom- 
pofition, one portion of it abftra£ling the whole of the oxygen 
from the other, fo that fulphuric acid and fulphur make their 
appearance together. 

If we fuppofe the proportion of fulphur and fulphuric acid 
obtained by the firfr analyfis to be that which is formed when 
the fulphur is mixed with water, we (hall have the oxide of 
fulphur compofed of 

31.82 fulphur 
6.10 fulphuric acid 
or of 35.54 fulphur 

2.38 oxygen 
or per cent, of 93. 8 fulphur 

6 . 2 oxygen 

100. 0 

But the fulphuret yielded to nitric acid 41.3 per cent, of 
fulphur. Hence it mufr contain 44 per cent, of oxide of ful¬ 
phur. Sulphureted muriatic acid then contains 

44.00 oxide of fulphur 
35.75 muriatic acid 
20.25 lofs 


100.00 
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Chemical exa* The lofs h ftill very confiderable^ Probably (be greater patt 

It is owing to the prel'ence of water; the amount of which 
fbarttid mwrktich is impofTiblc to afcertain. 

The above analyiis conveys but an inadequate idea of the 
conftitution of fiilphureted muriatic acid, becaufe the propor. 
tions of its conflituents vary conliderably, according to the pro* 
cefs. The longer the procefs is continued the greater is (he 
encreafe of muriatic acid, and the fmaller the proportion of 
oxide of fulphur. I found a portion of fulphuret thus formed 
to contain 47.1 muriatic acid 

35.2 oxide of fulphur 
4.0 fulphuric acid 


86.3 

13.7 lofs 


Kemtrks on the 
fulphureted nnu* 
riatic add. 


Solphuret of 
snumtic acid dlf- 
folves phofpbo* 

ffU8« 


Solphuret effer* 
▼elect with al¬ 
cohol, and forms 
ctber« 


It was this lafl fulphuret that was obtained in the procefs in 
which the quantity of fulphuret which I got, as Hated above, 
was meafured, the fecond Woulfe’s bottle contained a folulion 
of muriatic acid and fulphuric acid in water. Hence we fee 
that the fulphuret, after being formed, had been partly covered 
over by the oxymuriatic acid gas. The fulphuric acid ob* 
tained, by means of barytes, amounted to 36 grains; (he mu¬ 
riatic acid to 139 grains. The third vial contained no fulphu¬ 
ric arid, butconHHed of a mixture of muriate of potafli, hyper- 
oxymuriale of potafti and carbonate of potafb. , 

5. The fulphuret of muriatic acid claims the peculiar at¬ 
tention of chemiHs, n^. only on account of-its compofition, 
which our previous knowledge would have induced us to 
conHder as impoiliblr, but on account of the many remark¬ 
able properties whch it difplays. As I mean to referve a 
full account of its properties for a fubfequent paper, 1 ftiall 
fatisfy myfelf at prefent with the following remarks. 

1 . Sulphuret of muriatic acid dilTolves phofphorus cold 
with great facility. No effervefccncc takes place ; the folu- 
tion has a fine amber colour, and i.s permanent. When eva¬ 
porated, the phofphorus remains behind with a Ijttle fulphur, 
and at la(l takes 6re. When the folution is mixed with liquid 
potafli, the whole becomes beautifully luminous, and phof- 
phuret of fulphur is precipitated, 

2. When mixed with alcohol, a violent effervefcence is 
produced, ether is immediately difengaged, and, what 1 did 

not 
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Act expe6t; this etlier ta mixed with fulphurous acid, and inuft 
be redified in the fame way as fulphunc ether, which it refem-* 
blcs in fmell, 

3. All the acids decompofe this fulphuret, fulphur ufuallyUdifcompofed 
precipitating, except liquid fulphurous acid, which produces^y *^* ■*‘^* * 
no change, and nitrous acid, which dilTotves and decotnpofes 

it at the fame time. 

4. The fixed alkalies dry produce with it a violent eflervef-habitudeft with 
cence and a very high degree of heat. When ammoniacal***“*** • 

gas is pafTed through it, the veflel is filled with a fine purple 
ial-ammoniacal fmoke, the whole becomes folid and of a deep 
red colour; but when mixed with water, fulphur is immedi¬ 
ately precipitated. 

5. This liquid precipitates illver of a yellow colour mixed P"®*pl**^* 
with white, the white is a muriate of filver, the yellow is a^hiJ****** 
compound of the oxides of filver and fulphur. It becomes 
brown when dry. Nitric acid decompofes it, dilfclving the 

filver and acidifying the fulphur. 



FartAer Experiment and OA/irra^ioTU on tAe qf 

fVa//e, Ina Letter from Z)r. Bostock. 

To Mr. NICHOLSON. 

SIR, 

Since i fent you the analyfis of the faline efflorefcenceFour efSoref- 

from the walls of Mr, Earless houfe, inferted in y®'**’ 

for November lafl, I have had an opportunity of examining 

four other efflorcfcences obtained from brick walls, the parti* 

culars of which I fhalt now. detail. 

The firft of tbefc was prefented to me by my friend Dr. ^he firfl proved 
Rutter, who difeovered it in confiderable quantity on the 
of the walls of his houfe juR below the roof. This fait hadaelis. 
in every refped the fame external charaSeri with (be one 
which I had before examined, and upon fubmitting it to the 
a^on of the fame chemical re-agenti, fimilar refolts were ab^ 
tained. In addition to the former experimenls, I compared 
the effeds produced upon it by pure ammoniac, and by the 
cerbonate of ammoniac; the fonner threw down a ccfiont 

preci- 
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precipitate, while the latter had no perceptible operation; a 
decifive left of the exiftence of nagnefia, which was fug* 
gefted to me by Mr. William Henry of Manchefter. This 
fait appeared, therefore, to be a very pure fulphate of mag- 
nefia. 


The fecond ef» 
fiorefcence was 
fulphat*'. of foda 
with indication 
of muriatic icid 


The fecond efflorefcence which I examined was obtained 
from the outer wall of a ftable, which had been erefted for 
fome years. It differed on its appearance from the two 
* former; inftead of (booting out from the wall in fpiculae of 
coniiderable length, it appeared like a powder fcattered over 
the furface, occupying diftinft, round patches, fo as in fome 
degree to rcfemble the growth of a grey lichen. The bricks 
on which this efflorefcence appeared were in general of a 
Toiler texture than Ihofe of the reft of the wall. Though it 
occupied a coniiderable extent, it was difficult to colled it in 
any quantity, but I obtained fufficient to fubjed it to the ful- 


Third effloref- 
conce .'iilphste 


lowing experiments. The fait was diffblved in warm water, 
filtered and cryftallized ; the cryftals Avere very foluble at the 
common temperature of the atmofphere. Muriate of Barytes 
added to the folution produced a copious precipitate; car¬ 
bonate of pot-afti, pure pol-afti, pure ammoniac and oxalic 
acid were refpedively added to the folution, but produced no 
effed. Nitrate of ftlver caufed a precipitate, but only in 
fmall quantity. From thefe experiments it appeared that the 
fait in queftion confifted of the fulphuric acid, mixed with a 
fmall proportion of the muriatic, and combined with one of 
the fixed alcalies. From the form of its cryftals 1 conceived 
that the fulphuric acid was in this cafe united to foda, but the 
quantity of fait As hich had been procured, was not fufficient 
to enable me to determine accurately from this circum- 
ftance. A more decifive teft between the fulphate of foda 
and the fulphate of pot-a(h, is the properly which the latter 
alone poffeffes of forming alum with the acid fulphate. of 
alumine, 1 accordingly prepared a quantity of this fubftance ; 
to one portion of it fulphate of pot-afti was added, and to the 
other fome of the fait under examination. By gentle evapo¬ 
ration and fubfequent cooling, the firft produced very evident 
cryftals of alum, the latter only formed a oxrfufed mafs. TUt 
I confidered as a fufficient proof that this £dme cfflorefceace 
was the fulphate of foda. 

The third efflvefcence was obtained from the inner walls of 
a brick houfe which was then eredling; it had all the internal 

cha- 
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charafiers of the faline effloretcence from the (tableland when of »w>y 

fubmitted to the fame chemical re-agents, differed from 

only in exhibiting flighter traces of the muriatic acid; this 

fait was therefore a fulphate of foda nearly in a ftate oi 

purity. 

The walls of the fait water baths in this town are coveredFwrth 
with a ftucco, which is in feveral places bliftered and moulder-^^^ 
ing away. The parts of the plaifler which are decaying, arewitw bsth» wm 
covered with a copious efflorefcence, which has the appear-®"**®”*^ ' 

ance of a fine white down. Some of this 1 colie£ted and 
examined. It was didblved in warm water and filtered; the 
folulion was not capable of being regularly cryflallized, but 
formed a white mafs, eafily foluble, poffeffing the acrid tafie 
of a fixed alcali, and affeding the colour of tefl papers in the 
fame manner. A brifk effervefcence was excited by the ad¬ 
dition of an acid, and from this circumftance and the effed of 
the different re-agents, 1 conceived it to be one of the fixed 
alcalies. In order to determine whether it was an uncom¬ 
bined alcali, and to which of thefe bodies it ought to be re¬ 
ferred, I afeertained what quantity of the fulphuric acid was 
requifite to faturate a known weight of the fait, and after¬ 
wards, employing the fame acid, compared it with the quan¬ 
tity which the fame weight of alcali required. As the fait 
had not attra£led any moiiiurc from the atmofphere during a 
period of fome weeks, I eoncluded it to be foda, and 1 ac^ 
cordingly found that the fame quantity of fulphuric acid fatu- 
rated equal weights of foda, and of the fait under examina¬ 
tion; the folution being flowly evaporated, formed well- 
marked cryflals of the fulphate of foda. That part of tlie 
walls of the bath on which the fait had efflorefeed in the 
greatetl quantity, was out of the reach of the immediate 
action of the fea water; but it is probable that the fand of 
the ihore had been mixed with the lime, for by examining a 
quantity of water which had been digefted upon a portion of 
the plaifter, it yielded a very copious precipitation by the ni¬ 
trate of filver, and this rendered it highly probably that the probably formed 

mortar oontaiaed the muriate of foda. It might therefore be *>7 Y°d^HbU 
oonjeauied that the ibda in this cafe was accidentally formed 
by the fame procels which, according to Mr. Accum’s account 
in the 2d vol. of the Journal, p. 243, is employed defignedly 
in Fruifia for obtaining it, 1^ the decompofition of common 
fait. 
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InvdBgatioD of I AiAH conclude this communication by detailing to ydU tbd 
the origin of progrefs which 1 have made in inveftigating the origin of thef 
iMgn^on ^ (Uphate of magneHaf which appeared in Mr. Earle’s houfe. 
Wickt of Mr* Before proceeding farther^ it will be proper to obferve that 
£ailh ft hov'fe* jjjg efflorefccnce was here altogether confined to the bricks> 

the mortar which united them being entirely free from it, and 
that rain water only had been employed in tempering the clay* 
It remained therefore to examine with accuracy, whether any 
fait, foluble in water, exifled ready formed in the clay, and 
what were the component parts of the clay itfelf. To afcer- 
tain the firfi of thefe points, 60 grains of the clay powdered 
and dried were well wafhed with boiling water; the water 
w^as filtered and evaporated, and the refiduum carefully col- 
Thc clay con- jeflgj , h weigh i of a. grain. It was re-difiblved in 

rioD of mu- water; it produced a copious precipitate with the muriate or 

barytes, and the nitrate of filver; a very faint cloud with 
* oxalic acid and with pure pot-^afh; ammoniac produced no 
effedl* The ready formed (alts appeared therefore to be the 
fulphate and muriate of a fixed alcali, with a minute portion of 
Ihe.muriate of lime, the whole however exilling in very (mail 
quantity* 

itfelf was next examined; it w^as found to confift 
pMM mag- alumine in the proportion of about 

three to one; the quantity of lime was very finall, though 
its exlfience was detected by the oxalic acid 3 its colour 
proved that it contained iron, and 1 alfo found that about 
five parts in the 100 confided of magnefia. From this exa¬ 
mination it appeared that one of the component parts of the 
faltexifts in the clay ; I attributed the formation of the ful- 
phuric acid to the fulphur which is frequently met with in our 
coals, and which 1 conceived might unite with oxigen during 
Experiment to the burning of the bricks. 1 attempted to put this a£lion to 

experiment, and accordingly I formed a pafie of 
coals hftd given pipe clay and calcined magnefia in the proportion of 95 to 
acid? Doubt- was placed in a crucible, furrounded with fmall 
coal mixed with a quantity of fulphur; the crucible was then 
kept for fome time in a drong heat. I was not able to deted 
the prefence of the fulphuric acid in the ^lay that was thus 
baked, but fo many circumdances might adually take place 
in the formation and burning of the bricks, which we have it 
not in our power to Imitate in the laboratory, that I do nol 
confider the hypolhefis difproved by my want of fuccefs. 

tn 



ErFt.Ott.BSCBNC£S OB V^ALLS. 



In analyfing the clay I proceeded nearly upon ttie plan Anatyfiiof tht 
pointed out by M. Vauquelin in the 36th vol. of the Ann* 
de Chimie. 

This operation is however To tedious, and requires ^0 much 
nicety in the management, that I made fome attempts to af- 
certain the exigence of magnctia in the clay by a Ihorter pro- 
cefs. The firft method which I employed was fuggefled by 
an obfervation of Mr. Kiiwan; he fiates that aluminc is fui- 
ficicntly diferiminated from magnefia by the greater folubility of 
the latter in dilute fulpiiuric acid ; but it appears that (he dif¬ 
ference of folubility of thefe two fubftances cannot be em¬ 
ployed as a teft of the prefence of magnefia where it exifts 
only in fmall proportion ; for 1 found that the fulphuric acid 
diluted with above 200 limes its weight of water, after being 
in conta6l with pure alumine for the fpace of 10 minutes only, 
had afled upon the alumine fo far that a precipitate was 
formed in the fluid by the addition of ammoniac. 

The acetous acid is flated as pofrefling a much more power¬ 
ful adiion over magnefia than over alumine; but upon trial 
the fame objection occurred againfl iti ufe as in the former 
inflance. 

^ The property which the magnefian falls poflefs of being 
decompofed by pure ammoniac but not by the carbonate of 
ammoniac. Teemed to offer a method by which the fulpbates 
of magnefia and of alumine might be f'eparated when mixed 
together in folulion, and by which means confequently (he 
prefence of magnefia might be detected in the clay under 
examination. But 1 found that though the fulphate of mag¬ 
nefia alone is not decompofed by the carbonate of ammoniac, 
yet that when a mixed folulion of aluai and the fulphate of 
magnefia is fubjedledto theaAion of the carbonate of ammo¬ 
niac, both the alumine and the magnefia arc precipitated, fo 
that when the fluid is feparated by filtration, the addition of 


pure ammoniac produces no farther cllcfl: 

After I had made fhe unfuccefsful experiment related above 
refpefling the formation of the fulpiiuric acid, I received the 
laft number of your Journal, containing a communication from 


Mr. Gregor, in which he gives an account of the produdion 
of the fulphate of magnefia from the allies of pit-coal. He jurr.O*gor*iee- 
attributes the produfiioD of this fait to the decompofition ofP^dment 
the fchiAus and pyrites which are commonly found in coal, 

You Vl«—OcTOBSK, 1803. 1 and » w\ sihet 
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and by heating a mixture of thefe fubdances be fuccecded in 
forming the fait artificially. The fuccefs of his experiment 
feems to prove the truth of the theory, at lead in the parti¬ 
cular inflance in which he obferved the efflorefcence: but in 
» thofe cafes where the fait evidently proceeds from the fab- 
dance of the brick, and where the magneiia has been found 
to exift previoully in the clay, the idea of Mr. Gregor appears 
lefs applicable, fo far as regards the origin of the magneiia ; 
but in both the procefles the fulphuric acid is eqi^ally fuppofed 
to be derived from the pyrites. Mr, Gregor fuggeds that coal 
alhes might have been mixed with the clay of which thefe 
bricks were formed s but I find upon enquiry that this was 
not the cafe. 

I am, 

Liverpool, Aug. 30, Your obedient fervant, 

1803. JOHN BOSTOCK. 



Philofophical Ohfervations on the Caufes qf the ImperJeBion qf 
evaporating Furnaces, and on a New Method qf conftruSting 
than, for the economical Combujlion qf every Defeription of 
Fuel. By C. CuRAUDAu, corrtjp 07 iding Member qf the 
Pharmaceutic Society qf Paris *. 


On the com* 
buftion of fuel 
end conftrudlion 
of furnacei. 


IN OTWITHSTANDING the attempts already made to 
introduce ceconomy in the ufe of the combudibles necedary to 
the manufadtures, we dill ufe them with confiderable wade# 
In all cafes a much greater quantity of fuel is confumed than 
is needfill to keep up the ebullition in evaporating furnaces, 
or to produce the requifite temperature in furnaces for other 
purpofes. It may be ealily conceived that this fuperfluons con- 
fumption mud in large efiabIKhments be attended with great 
lofs, and mud eventually tend to produce a fcarcity of fuel in 
the market# It therefore becomes us for both reafons to en¬ 
deavour to prevent a fcarcity, of which future generations 
might with judice accufe us of being the authors, unlefs we 
ferioully occupy ourfelves in fearch of the methods of burning 
wood with more economy. Many very remarkable improve- 


* From the AnnaltJ Ji Ctimie, No# 138 # 
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ments have indeed been made In the condrudion of filmaces On the com- 


within thefe few years, but they are towards 

perfeflion, and are yet very far from being carried to the ex-of fumices. 
tent of which they are capable. This will no doubt be the . 
cafe with the alterations I am about to propofe; for thefe will 
enable us to make new obfervations, which mod probably will 
lead to further alterations dill more important. 


Concerning Evaporatory Furnaces. 

The phyfical impoifibility of raifing the temperature in eva¬ 
porating furnaces as they arc at prefent condrufled, is one of 
the caufes which has always appeared to me mod drongly in¬ 
imical to their improvement. For it mud not be imagined that 
the intenfity of the heat will be in proportion to the quantity 
of matter in ignition, or that caloric will not be more copi- 
oufly produced by the fame quantity of combudible under 
certain circumdances than others; as for example, when the 
temperature is already very high, the products of heat from a 
combudible fo (ituated will be much more condderable than 
thofe from the fame combudible burned in a furnace, the tem¬ 
perature of which is condantly depreded by the evaporation of 
the liquid in the boiler. 

To prove that it is only by virtue of a temperature already 
elevated that wc can obtain an advantageous combudion, I (ball 
lake Argand’s lamp, which will afford a comparative indance 
on a fmall fcale of the eftefl produced by the intenfity of heat 
during combudion. When thefe lamps have their glafs chim¬ 
ney, they afford a very brilliant light, and the oil will emit no 
fmoke. But if the chimney be taken off, the oil will immedi¬ 
ately burn duller, the light will be lefs intenfe, and the wick 
will give Out fmoke. This effect (hews that it Is the current 
of air in the chimney, and the heat it keeps up round the wick, 
which contributes to the effed of the combudion. What dill 
adds weight to this opinion is, that the perfeflion to which this 
kind of lamp is brought depends principally on the form and 
proportions of its glafs chimney. 

This example mud then naturally lead us to think that eva¬ 
porating furnaces, as they are made at prefent, cannot advan- 
tageoufly promote combudion, fince the bottom of the boiler, 
which is continually kept at the fame degree of heat by the 
evaporation of the liquid in boiling, condantly prevents the 
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On Uic com* 
btiftioB of fuel 
Gooftruftion 
of fumices* 


I 


rife of the temperature, whence it refults that the hc^ whidi 
is infuflicient to produce a complete combuftion of the inflam¬ 
mable particles, will rather produce gazification than oxigf* 
nation. This volatilization of the particles of couibuftiblc 
•bodies whidi elcape combuflion, and which pafs fucceffively 
into the ftatc of permanent gates, will alfo abforb a quantity 
of heat neceflary to their gafeous conftitution, which, together 
with the efTecls of the current of air, will tend to lower the 
interior temperature of the furnace, and to impede the procefs 
of combuftion. 


Thefc remarks, which perfeflly agree with all the pheno¬ 
mena? of combuftion, thew that the oxigen of the almofphere 
docs not afl with much elEcacy on combuftible bodies, except 
when they are immerfed in it at an high temperature, and that 
to apply an inlenfeand uniform heal to an evaporating furnace 
without lofs of the combuftible, it (hould be produced in a fire¬ 
place, having a current of air, and fo far diftant from the boiler 
that the temperature may be raifed gradually and at pleafure. 
By this means all the particles of the combuftible matter wilt 
be in a ftatc favourable to their oxigination; and the whole 
quantity of radiant heat produced by the readion of the oxi¬ 
gen upon the combuftible, will be difengaged and employed 
without lofs. 

That which under fimilar circumftanccs conduces ftill farther 
to encrcafe the adion of the oxigen, is its continual renewal. 
For the higher the temperature of a furnace is raifed the more 
caftly the outer air will enter ; and fo llkewifc when the igni¬ 
tion is carried to a high degree, it becomes neceflary and ad¬ 
vantageous to check the current of air, not by clofing the door 
or lower opening of the furnace, as is generally done, but ra¬ 
ther by contrading or even doling the upper aperture of the 
chimney. By this means tfic heat becomes concentrated in 
the body of the furnace, and has no other paflage than through 
the liquid in the boiler. 

This rcmarlc on the method of checking the current of ait 
by the top of the chimney, may alfo be applied to furnaces of 
fnfion, and In cafes where it required to maintain the heat 
of a metfd without expoftng it to the oxigenating adion of a 
vantnt of air in a ftate of ignition. 
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General Remarks on the Co7^ru6tion qf Furnaces^ 

That part of the fire*place which is to fupport the greateA 
heat, (hould be made of very refradory bricks. The beft ce-> 
ment or mortar for bricks, in all cafes where a bad conductor of 
heat is required, is a mixture of equal parts by meafure of tan * 
and clay. The tan prevents the cement from cracking, and 
produces an adhetivencfs which, when dry, gives it a great 
degree of tirmnefs. 

Furnaces may alfo bcconllrufled with this mortar, and oi» 
the fame principles with thofe of evaporation, which 1 am about 
to defcribe. 

Furnaces intended for ftrong heat, (hould be externally co-* 
vcred with a thick wall, conflrufled with I he mortar of tan. 

By this means very little heat will be loft. All furnaces (hould 
be fo conftrufled as to have the power of clofing the upper 
aperture of the chimney at pleafure, in order to check the 
combuflion, and concentrate the heat within the furnace, when¬ 
ever this becomes neccnfary. When the temperature is very 
high, it is particularly nece/lary to regulate the ilTue of the 
current of air (b as to prevent its too fpeedy circulation through 
the furnace, which, in certain cafes, is prejudicial to the fuc- 
cefs of the operation. 

By uniting all thefe conditions in furnaces, a certain faving 
of one fourth of the fuel will be made, and the conibuflion 
vvill be produced without any appearance of fmoke. 1 infill 
more particularly on this remark, becaufe it is clearly and phy- 
iically proved that no combuAible can be completely burned 
if Imokc be produced. 

De/cription of an Evaporating Furnaee, in u^hich the Temperature 

tuajf be raifed at Pieajure, 

For common furnaces, the aperture of the vault A, Plate Def<:riptJoa of 
VI. fliould be four decimetres (15^ inches) wide, by three 
decimetres and a half (13| inches) in height; B is the part of “^***®®* 
the vault in which the combuflion is performed. This vault 
mull be at lead two metres ((>| feet) in length. C reprefents 
a boiler of one metre and a half (nearly five feet) in diameter, 
and of the fkme depth; it is fet in a brick furnace. 

The interval from the bottom of the boiler to the bafe of the 
furnace mud be at mod one decimetre (about four inches.) It 
mud beobferved in the condrudlion of furnaces, that the brick¬ 
work fboiild be gradually doped towards the boiler, and to re- 
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duce the fpace to about three centimetres (about an inch.) It 
muft be thus continued to within one decimetre of the edge of 
the boiler; and mull then be brought into contact with it. D is 
an aperture of two decimetres wide by one in height (about eight 
' Inches by four) communicating with £. But at the fide of the 
angle a, this paflagc for the heat niufi be made of one metre 
(three feet three inches) in widths by one decimetre (about 
four inches) in height^ and this proportion continued to the 
aperture £. 

F is a fecond boiler, intended to be healed by means of the 
excefs of heat from the hrfi; many others may be applied in 
fucceflioni if required. G is an aperture with the fame pro¬ 
portions as D. At the angle h, it mull be obferved to make 
the aperture of the chimney five decimetres by two (19^ inch, 
by 7 j inch.) and to continue this proportion to about two thirds 
of its height. The aperture may then be conlrafted fo that, at 
its upper extremity, it may not be lefs than one decimetre by 
three (about four inches by twelve.) This part of the chim¬ 
ney Ihould be fo couflrufled as to be able to clofe it conveni- 
cntly> when required. 
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CorrcHion of a Miftake in Dr» Kiru;a7i*s Effay on the State qf 
Vapour in the Atmofphere^ By Mr. Daeton. 


To Mr. NICHOLSON. 

S I R, 


Miftake of Dr. 
Kirwan in quot¬ 
ing Mr. Crof- 
th Waite as autho¬ 
rity for a maxi¬ 
mum height of 
the cloudi. 


I TAKE the liberty of requefting you to corred a miftake in 
Dr. Kirwun^s cllay on vapour, copied in your laft number, 
page 2\'6m In treating upon the height of clouds, he obferves. 
In lat. b 1-^, ill Cumberland, Mr. Crufihwaite obferved none 
lower than 2700 feet, and none higher than 3150, in the 
** courfe of fcveral years.” For this he refers to iny meteoro¬ 
logical obfervations, page 41. The facts there fiated, how¬ 
ever, are fo very dilferent from Ihofe above mentioned, that 1 
conclude Dr. Kirwan has not feen the book, and has been 
mifinformed. The account referred to is, tiiat Mr* Crof* 
thwaite obferved the heights of the clouds ufually three times a 
day for five years, by remarking their interfedlion with Skid- 
daw (a high mountain near Kefwick.) The refult was, 
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Clouds From 0 to 100 yards above Derwent Lake^ 10 tiflncs. 
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• 
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Total 5381 


His obfervations could not be particular above 1050 yai'ds, Nomiiimum 
that being the perpendicular height of Skiddaw. There is not ]^med^by thst 
therefore any maximum of height fo much as hinted at; and author’* oMer* 
the mviimum is 0, or when the clouds refi on the ground, an 
event occurring in every part of Great Britain two or three 
times a year. Were w e to form a conjedure from the above 
oblcrvations relative to the greateft height at which clouds are 
formed in this country inordinary, it would be about 1 mile; 
but in fummer tliey are probably fometimes l|- mile above 
the level of the Tea. 


Confidering the great fervice that Dr. Kirwan has rendered Obfervadoiu, or 
to meteorology and chemiftry, and my own obligations to him 
on thufe accounts, it is unpleafant for me to fignify diflentfrom and Mr. Dalton’s 
the dodrine he inculcates refpefting the ftate of vapour in the 
atmofphere. At the fame time that his intereiling feries of phcric vapour* 
eflfays in the eighth volume of the Tranfa£lions of the Royal 
Irifh Academy were in the prefs, my elTays on the force of va¬ 
pour from water and other liquids, both in a vacuum and in 
airi and on evaporation, publiflied in the Mancheiler Tranf- 
adioiis, Vol. V. Part 2, were alfo in the prefs. He holds the 
notion of a chemical folution of water in air; and I maintain 
that vapour fubfifls in air as it does in vacuo, confiituling a pe¬ 
culiar atmofphere, mixing but not combining with any of the 
gafes of the compound atmufphere. On my principle the den- 
lily of the aqueous atmofphere at any height is totally inde¬ 
pendent of the denfity of the compound mafs of air, and is 
to be afeertained by knowing the denfity of vapour at the 
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earth^s furface, and its fpecific gravity; in the fame way as 
we w ould afcertain the denfity of' the OEygenous or azotic al- 
tnorpheres, or one of hidrogen^ at any given height^ having 
the like data. 

It has been a matter of furprife to me, that molt or all of 
my elTays publi(hcd in the volume above mentioned^ have been 
copied and circulated in one or other of our periodical publi¬ 
cations, except thofe two jud mentioned, which appear to me 
by far the moA important, and which feem too to have been 
confidered as fuch by the tbreign journaliAs. 

1 am your's, &c. 

J. DALTON. 

Manchrjler, Aug. 22, 1803. 
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Cheap and effi ftua! Uethnd of ficurin^ Beams of Timber in Houfet 
or djhxvhere, which hare been injured by the Dry Hot, or are 
decayed by Tme. By Mr. James Woart.* 

Esfy method of "Where the ends of the girder are decayed by time, or 

often taken out, and new' 
lng$t &c. ones put in their place, at a great expenfe: and if the dry rot 

is in the walls, the ends of the new girder will be in danger 
of it again; fuch was the cafe at Eltham, in Kent, where in 
one houfe there were three new girders lo one floor in the fparo 
of twenty years; whereas ray method wdll be ferund infallible, 
executed at much lefs expencci and not ful^eA to the dry rot, 
becaufe the end of the girder, may be cut ofl^ clear from the 
wall; and if an air grate is put on the outflde, fo as to admit 
air to the end of the girder, it will remain fafe from injuty. 

Plate IX. Fig, 2.f —A, (hews the end of the decayed girder, 
with the braces applied upon it. 

BB, 

* Memoirs of the Society of Arts, 1802. A reward of twenty 
guineas was awarded to the inventor, who, in an incrodu£tory let¬ 
ter Itates, thar by the iron braces, of lets coft than 201. he lecnred 
the koufe of Hannege Legg, Efq. at Putney in Surry, which could 
not have been done by new beams widiout lofs, derangement, and 
charges to the amount of eight hundred pounds* 
f There are two plate* in the Txanfa^tions, the fecond of which 

foima 
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Method of ^securing decayed timbers. 

B B, the templets or wall-plates on which tiie girder refls. Exfy method oT 

C C C C, one of the iron levers for raifing and fupporling 
the girder (there being a iiinilar one on the oppofUe iide.) 

This lever is moveable on a pin D, which comes through a 
hole in the lever, diftant about two feet from the end of the 
girder. This pin forms part of a collar £ bedded in the girder. 

The lever is fix feet long, three inches wide, and three fourths 
of an inch thick, and extends from the wall-plate along the 
fide of the girder. 

The extremity of the lever is moveable on another pin F* 
proje^ng through it from an upright iron G, bedded in the 
fide of the girder, and carrying a nut and ferew, which a£l 
on a crofs plate H, through whicli the upright iron pafles. 

At the other end of the lever, next the templet, is an iron 
collar I, bedded in the girder, wliich collar may be ralfed or 
lowered at pleafure, by means of the nut and ferew K, form* 
ing part of it; and by aid of the cap-plate L, which preJles 
upon the lever, and alfo clafps it to the girder by its bend at L. 

As Plate IX. fig, 2, (hows only one fide of the girder, and, 
as has been before obferved, there being alfo a fimiltr lever 
on the oppofite fide of the girder, their (eparate parts, method 
of conneding (hem, and their mode of adlion, are more fully 
explained in VII. Fig, 1, 2, 3, where the fame letters 
are made ufeof to point out Ihefeveral parts. 

fig. 1.—£, (bows the whole of the collar to be bedded in 
the fide and bottom of the girder, and the pins D D, on which 
the two levers are moveable. 

4 

Fig. 2.—The cap-plate H, the two upright irons G G, with 
their nuts and ferews, w hich adl upon the extremities of the 
two levers by means of iheir pins F F. 

fig, 3. —The collar I, on which that end of the girder next 
the templet refls, the fides of which collar are bedded in the 
girder. C C are the claws or bended legs of the two levers 
which go into the templet. L is the cap-plate, K K are the 
nuts and (crews. 

At Mr. Legg’s houfe, where the levers above mentioned 
were applied, the beams of the roof werefo decayed that the 
roof was in imminent danger, the bearings were entirely rot* 

forms Plate VII. of ourprefent number. The other unfortunately 
was negleded to be fent to the engraver's, and the miftake not dif* 
covered till too late. It will be given in our next, 

ten. 
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Eafy method of ten,' and the beams were funk three fourths of an inch, and 
louring decayed preffing againti the wall for fupport; if there had not been a 

ingt| ftc* cornice underneath, fupported by brackets, the whole 

roof mu^have fallen. 

< To put them in order, I firfl put Chores of fupports Under 
each end of the two beams, on which the double foof lay, 
and then forced the four Chores at once, for the fecurity of the 
roof, the work, and men. The iron levers, C, were then 
prepared, let into the templet, and fixed on each fide of the; 
beam, on the pins D, projeAlngfrom the collar E, bedded in 
the beam, about two Feet from its end. When the whole ap¬ 
paratus was read}', on Ccrcwing the nuts on the upright irons 
G, at the extremity of the levers, the beam was raifed to Us 
proper height with great eafe> although it was fuppofed there 
was above two tons weight on each beam, on account of the 
lead gutter, and gutter-beam betwixt the double roof, and the 
rich ornamented ceiling attached to the joifi, which was notin 
the leafi defiroyed except where the iron collar £ was fixed, 
which was put up from the under fide by cutting the ceiling the 
width of the collar. Thefe beams were fo decayed, and fo 
hollow, that the common method of bolting plank on each fide 
of the beam would not have been fafe; and if it could have 
been executed, the new planks would have been fubjefilto the 
dry rot, and the roof filll in danger, which Is now prevented, 
as the iron is not afiedled by it. The beam-ends were cut 
clear from the walls, and the beams are fufpended by means 
of the iron levers, whofe feet refi on the templets of the walls. 
An air grate was made, on the outCide of the wall, to admit a 
current of frefh air to the ends of the timbers. The roof is 
now mucli fafer than when originally made, as the limber is 
fecured from decay ; and, owing to the collar £, the bearings 
are now two feet Ihorter at each end of the beam ; the bearing 
on each beam being now» in the whole, four feet fborter thah 
in its original fiate. 

After the beams were brought to their proper height, and 
the levers and ferews adjufied, fcrcw-bolts were put into the 
timber, through holes purpofely left in the lever, betwixt D 
and F, and the whole work thus perfectly fecured. 

At the other end of the girder^ M, Plate IX, is (hown an¬ 
other method of fupporting timbers, where the ends are de» 
cayed. 

The 
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METHOD OF fECVBING DECAYED TIMBERS. 

_ * 

The particular irons ufed in this way are fhown in Plate VII. Eafy method of 
Fig. 4. N is a collar for the girder; O, an iron frame which 
refts on the templet; PP, two nuts which raife the collar N. ings, &c. 

R R (how the clawed ends of the two bars of iron, extending 
under the girder, bedded therein, and fcrewed to it at their 
extremities, about five feet diftant from the templet. 

Fig. 5, is one of the iron bars lafi mentioned. 

S is the claw or lap wliich projects over the collar N. T Is 
the place where it is ferewed into the girder. 

Fig. 6 and 7. Plate VII. explain a third method of fecuriiig 
decayed timbers. 

Fig. d, gives a fide view of a decayed girder: a, reprefents 
the templet; b, an iron lever, fix feet long, nearly flrait, 
being only cambered one inch| three inches wide, and tliiee 
quarters of an inch thick; -this lever extends along the fide di 
the girder c, and is fccured firmly loit by the fide irons d ddd, 
which are two inches wide, and full half an inch thick, point¬ 
ed at the ends. The higher ends of thefe fide irons are driven 
into the girder, and the lower points pafs through holes in the 
lever into the low'er part of the girder, and are held clofe to 
the girder by ftaples eetre: the fide iron next the templet 
may be fixed flanting, in order that it may enter founder wood. 

A claw, /, which is part of the lever, refis on the wall plate 
n, and is bedded in it; an iron plate, g, 1\ ing under the giider, 
and let into it, pafTes through the lever at /«, connecling it 
with a iimilar lever on the oppofite fide, and which afillls In 
the fame way to fupport the girder: i is a flooring joifl, to 
ihow how deep the levers arc inlerted therein. 

Fig. 7, fliows the under part of the fame girder; bb, are 
the bottoms of the two levers above mentioned, fixed to the 
girder by the fide irons and ftaples before deferibed; kk, the 
broad feet of the levers which lie fiat upon the wall plate; //, 
the two claws projodtng from the feet, in order to bed in the 
wall'plate; are Joifls, partly cut through, to admit the 
iron levers to lie clofe to the girder: g (hows the iron plate or 
collar on which the girder beai\>; it is turned up an inch and a 
half at each end, to keep the levers clofe to the tides uf the 
girder. This collar tliould be made out of inch-bar iron, with 
points projecting from it, in the fame manner as the collar at 
DD, Fig. 1 , to conned it with the levers, by pafling through 
holes made through them for ihatpurpofe. 


To 
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To fix the levers* put a (hore two feet fix inches from the 
wall* under the girder* to fupport it; then cut oil the decayed 
end* and take out the templet* or part of the wall plate* if 
decayed; and put in a fione templet tor the irons to reft upon* 
with mortices in the ftone to admit the claws of the lever: then 
fit the collar underi\eath the girder* two feet from the wall* 
to anfwer the lioles in the lever ; make an iiicifion in tiie joiils 
three-fourths of an inch wide* and three inches deep* to 
admit the levers; fix (hejevers on each fide with the collar* 
fo as to force up tJie levers together; then with flight 
fhores force up the ends of both levers together* and fix the 
fide-irons firm. The girder will thus be perfectly fate. 

The templet or wall plates* on which the levers reft* are 
made of Portland ftone* three feet long* nine inches wide* 
and five inches deep* with incifions or mortices made therein 
for the claws of the levers. 

Certificates* confirming Mr, WoarPs improvements* were 
received from the connnitlioners of the navy* from Mr. Jofeph 
Harris* fmith* at Putney* and Mr. George Smith* furveyor* 
at Putney. 


IfttreduAory 


XIII. 

Account oj tli£ Method of extreme Branch Crafting, the 
im'fiUor William Faikman* 

SIR, 

KOM much converfation with Mr. Bucknall on the idea of 

wbfciwunnson jnjproviiiji ftandard fruit-trees, we could not but remaik that 
iaMurdr. in apple orchards* even in fuch as are moft valuable* tome 

were to be feen that were ftinted and barren* which nut only 
occafioned a loft in the prodnclion, but made a break in the 
rows* Diul fpoilcd the beauty and uniformity of the plapta- 
tidiL 

To bring Ihefe trees into an equal ftate of bearing* fize* 
and appearance* in a fiiort time* is an objedl of the greateft 
importance in the ryftem of orcharding* and allb for tlie 

* In a letter to Charles Taylor* Elq. Secretary to the Society 
of Art** and inferted in their Memoirs for 180^. For which tho 
filver medal was awaided* 
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recovery of old barren trees, which are fallen into decay, not 
fo much from age, as from the forts of their frnits being of the 
worn-out and deemed nearly loft varieties. 

Having long entertained thefe thoughts, and beefn by no 
means inattentive to the accompliftiment of the dcftgn, 1 at¬ 
tempted to change their fruits by a new mode of engrafting, 
and am bold enough to alFert that I have moft fortunately New metM of 
lucceeded in my experiments; working, if I am to be allowed 
to fay it, from the errors of other praditioiiers, as alio from 
thofe of my own habits. 

My name having fcveral times appeared in the Tranfaftions 
of the Society for the Encouragement of Arts, &c, and having 
the honour of being a member of that Society, 1 thought no 
pains or cxpcnce would be too much for the completion of 
fo deiirable an improvement* Under thefe impreftions, and 
having many trees of this defeription, I made an experiment 
on three of them in March 1798, each being nearly a hundred 
years old. They were not decayed in their bodies, and but 
little in their brunches* Two of thefe were golden pippins, 
and the other was a golden rennet. Each likewife had been 
paft a bearing ftate for feveral years. 1 alfo followed up the 
pradice on many more the fucceeding fpring, and that of tlie 
laft year, to the number of tbrty at lead, in my diiferent 
plantations 

The attempt has gone fu far beyond my moft fanguine ex- 
pe^ation, that 1 beg of you. Sir, to introduce the fyftem to 
the Society, for their approbation ; and I hope it will deferve 
the honour of a place in their valuable Tranla£lions» 

I direfied the procefs to be conduced as follows: Cut out Inftnidlona A* 
*aH the fpray wood, and make the tree a perfeft tkeleton, leav- ^ 

ing all the healthy limbs; tlien clean the branches, and cut 
the top of each branch off where it would meafure in circum¬ 
ference from the (ize of a Ailling to about (hat of a crown 
piece. Some of the branches mtift of courfc be taken olT 
where it is a little larger, and feme fmalicr, to preferve the 
canopy or head of the tree; and it will be neceflary to take out 
the 'branches which crofs others,, and obferve the arms are left 
to fork off, fo that no confiderable opening is to be perceived 
when you ftand under the tree, but that they may reprefent an 

^ Tbt avenge espence I calculated at 6d* each tree. 

2 mifonA 
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Pofition of the 
graft!. 


Cement and 
general prepara¬ 
tion and ma- 
nugcment. 


Great advan* 

t-iges of leaving 
the trM of it! 

full fixe* 


untforni head. I luuft here remark to the practitioner, when 
he is preparing the tree as I 4ife6ted,' that he fliould leave the 
branches fufficiently long to allow of two or three inches to be 
taken bfT by the- faw, that all the fplintered parts may be 
removed. 

The trees being thus prepared, put in one or two grafts at 
the extremity of each branch ; and from this circumftance I 
willi to have the method called extrane branch gr(\fling^ 

A cement, hereafter deferibed, muft be ufed inftead of clay, 
and the grafts lied with bafs or foft firings. As there was a 
confiderable quantity of mofs on the bodies and branches of the 
trees, 1 ordered my gardener to ferape it off, which is 
cfTcClually done when they are in a wet flate by a flubbed 
birch broom. I then ordered him to brufli them over with 
coarfe oil, which invigorated the growth of the tree, aCled as 
a manure to the bark, and made it expand very evidently; 
the old cracks were foon, by this operation, rendered in- 
vifible 

All wounds fiiouldbe pcrfeClIy cleaned out, and the medica¬ 
tion applied as deferibed in the Orchardift, p. 14. By the 
beginning of July the bandages were cut, and the flioots from 
the grafts (hortened, to prevent them from blowing out. I 
muft here, too, obferve, that all the {hoots or fuckers from the 
tree muft enjoy the full liberty of growth, till the fucceeding 
fpring, when the greater part muft be taken out, and few but 
the grafts fuffered to remain, except on a branch where the 
grafts have not taken : in that cafe, leave one or more of the 
fuckers, which will take a graft the fccond year, and make 
good the deficiency. This was the whole of the procefs 

By obferving what is here ftated, it will appear that the 
tree remains nearly as large when the operation is finifhed, as 
it was before the bufinefs was undertaken ; and this is a moft 
eflential circumftance, as no part of the former vegetation is 
loft, which is in health fit to continue for forming the new 
tree. 


increafing It is worthy of notice, that when the vivifying rays of the 
It! powers. fun have caufed the fap to flow, thefe grdls inducing the fluid 

through the pores to every part of the tree, will occafion in* 


* The fyftem fuececds equally well on pear, as alfo on cherry 
trees, provided the medicatiou it ufed to prevent the cherry tree 
from gumming. 

numerable 
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numftrable Tuckers or felons to dart through the bark, whtch», 
together with the grafts, give Tuch energy to vegetation, that 
in the courfe of the fammer the tree will be aflually covered 
over by a thick foliage, which enforces and quickens.the due 
circulation of fap. Thefe, when combined, fully compel the * 
roots to work for the general benchl of the tree. 

In thefe experiments 1 judged it proper to make choice ofTKe moftjusu- 
grafts from the forts of fruits which were the moft luxuriant in 
their growth, or any new variety, as defcribed in the feven- 
lecnth and eighteenth volumes of the Society’s TranfaQions, 
by which means a greater vigour was excited; and if this 
obfervation is attended to, the pradtitioncr will clearly perceive, 
from the firfl year’s growth, that the grafts w'ould foon ftarve 
the fuckers which fhoot forth below them, if they were fufTered 
to remain'’^. With a view to accomplifli this grand object of 
improvement, I gave much attention, as I have before obferved, 
to the general pradice of invigorating old trees ; and I happily 
difeovered the error oflhe common mode of engrafting but a Hiort 
diftance from the trunk or body, as in Fig. 1, PI. VIIl. There 
the circumference of the wounds has large as to require feveral 
grafts which cannot firmly unite and clafp over the ftunips, 
and confequenlly thefe wounds lay a foundation for after- 
decay. If that were not the cafe, yet it fo reduces the lize 
of the tree, tliat it could not recover its former ftate in many 
years, and it is dubious if it ever would; whereas, by the 
method of extreme grafting, as Fig, 3, the tree will be larger, 
in three or four years, than before the operation was performed. 

For all the large branches remaining, the tree has nothing to 
make but fruit bearing wood ; and from the beautiful verdure 
it foon acquires, and the Tymmetry of the tree, no argument 
is neceflary to enforce the prafitice. 

Fig, 2 was my firil experiment about eight years fince. The 
error of No. I was there a little amended, and gave me the 
idea of engrafting at the extremity. Permit me to remark, 
that tliofe done in my orchards, on the plan of Fig, 2, did 
not, neither were they able to bear fo many apples laft fcafon, 
which WHS a bearing year, as thofe on the plan of Fig, 3. 

* This thought (hould be kept in fufpence, as ten years hence 
it may appear otherwife. However, they will be valuable trees, 
and highly profitable, at will any other brought under the (lime 
fyftem. 
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which prddaced me about two bufhcls each tree of the finelt 
fruit I had in my orchards, from the third fummer’s wood only* 
Some engrafted with Ri'bfton pippins were beautiful. 

Mr. Bucknall vifited me this fummcr for theexprefs purpole 
of feeing roy trees; and he fays the manner of condu£ling the 
iytiem is the happiefi that ever was conceived. For when a 
tree has done its bed, and has continued to extreme oldage, 
jud rlifpofed to fall into diflblution, as alfo when this is the 
cafe with trees In a dagnated and barren date, they are thus 
renovated, and may, with- the greated probability, continue 
valuable for dfty years to come. I need not fay, do not make 
the attempt when the energy of growth is over; that will 
eafily be feen by the body and arms, but more particularly 
from the fize, figure, (hape, and colour of the leaves, which 
give the proper indication of health or decay in vegetation. 

Should the Society defire it, feveral gentlemen refident 
here, will gladly fend up certificates to confirm the dale* 
menu. 

1 remain. Sir, 

% 

Your mod obedient fervant, 
W. FAIRMAN. 

JlJilkrs^IIovfc near Sittin:*hourn, Kent^ 

Feb. y, 180 ‘i. 

ChMRNT FOR ENGKAFTXNG. 

One pound of pilch 
One do. . . • rofin 
Half do.. . . beefwax 
Qtr. do. . . . hogfiard 
Qtr. do. . • • turpentine 

SIR, 

THIS is io certify to the Society for the Encouragement of 
' Arts, &c. that William Fairman, of Millers-Houfe, Lynded, 
Efq. has long been a fieady and zealous promoter of the im¬ 
provement of the dandard fruits of the country ; and that he 
plantcxi one entire orchard, of fixteen acres, ten years ago. 

The^dem of extreme-branch grafting, now,introduced to 
the public; he has bad in contemplation full eight years, 
though not in its prefent dyie of fuccefs and elegance; fbr he 
has been improving. In thofe operated upon within the Uft 

three 


To be boiled up together, but 
not to be ufed till you can bear 
your finger in it. 
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three or four years he has been wonderfully fuccersfal, and 1 
am happy in an opportunity of addin^^ my tefiiraony to the 
advantages lefulting from this method of renovating old fruit* 
trees. 

An idea equal to the prefent fyftem could not have fallen 
into better hands than thofe of Mr. Fairman. He is blefled 
with a good fuilj cultivates the land well« and fteadily attends 
to improvement. The gentlemen of the committee^ by looking 
at the three little Iketches of drawings which reprefent tha 
t!hree trees, will fee that Fig. 1 is fo amputated, as not likely 
to continue in health, To as again to form a good tree; and 
that fig. 2 will be many years before, if ever it docs. But 
there are now many fine large trees in the (late of fig. S, 
which have been engrafted but three or four years, and yet, 
as far as lirudlure goes, are complete already, and in two 
years much fine fruit may be expeded. 

The fyftem is as follows; Make the trees perfedly clean, 
and keep them as uniformly large as is convenient. 

In autumn, 1801,1 fpent fome days at Lynfted, and feveral 
times walked over the plantatioiyi with Mr. Fairman, and was 
very much pleafed with their appearance. 

1 remain. Sir, 

Your obedient Servant, 

THOMAS SKIP DYOT BUCKNALL, 

February 22, 1S02. 

Reference to the Engraving of Mr. Fairman’s Method qf Re^nneetodil 
Extreine*BranchGr<fting; P/ateVIII. Fig. 1,2, 5, 4. «S«vini** 

Figure 1. difplays the old practice, commonly called cleft- 
grafting. 

Fig. 2* Improved experimjent on Fig. 1, by engiafting 
higher up the tree. 

Fig. 5. Shows the method of extreme-branch grafting, ro> 
commended from experience, by Mr. Fairman. Two grafts 
or (cions are there placed at the extremity of each brandi f 
belides which, additional grafts are inferted in the fides of the 
branches; at, at AAAAAA, or where they are v^ted to 
form the tree into ahandfome ftiape. 

Ftg. 4, Shows upon a larger fcale than thei^er figures 
Ibe method of applying the grafts at the exteemity of the^ 
branches, and retaining them by^/ie iMG-mat bandage and ^ 
eement 

Vou VI.— tOcTOBKR, 180S. JL ObfifUttitM 
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XIV. 

ObfircationB on fivertd Phai'maccutical PreporaHont, hy Cit. 
' fiTEiKACHER* Drug^ at ParU. Abridged Citibbk 
Farmentier*, 


Vnguentam 

AwtritUQ. 


The mixture of 
•ily vinegar^ 

•nd iitliarge* 
Requires car¬ 
bonic acid, 
to convert rhe 
lithai^e into 
catbonate^ 

•ltd thicken the 
oil. 

Too much vine¬ 
gar will pre¬ 
sent the com* 
Aigation. 

The d^mula of 
the French 
phannacopcria 
the beft* 


Ungwmtum Nuiritum, 

C>1TI3!^EN Dubree, an eminent druggifi at Rouenj hat 
lately prefented a formula for unguentum nutntumy to the 
Pharmaceutical Society. As apothecaries zealous for the per- 
fefliou of their art, haire propofed improvements in the pre¬ 
paration of this ointment at different periods, 1 have thought 
that an obje6l to which the attention of practitioners has been 
called from time to time, notwithfiaiiding it is apparently ob- 
foleie, deferved a freAi examination 
When oil, vinegary and litharge are to be mixed together 
into a homogormous mafs, a little litharge mull be diflblved in 
acetous acid and a fufficient quantity of carbonic acid muft 
be Introduced, Ifl. to convert the greater part of the litharge 
inU> white carbonate, which remains diffufed through the oil; 
2dly, to thicken the oleous mixture, an effeCl analogous to the 
thickening of foups by the carbonic acid, with which we were 
made acquainted by Pelletier. If a fufficient quantity of 
vinegar to form a falurated faline compound be employed, the 
mixture will never combine perfectly. This theory, founded 
on experiment, brings us back to the preferibed formula, as the 
bcfl that can be adopted, that which produces an ointment, 
the moil bulky, the lightefly and th^ moft cooling to the part 


• Amtales de Cbimh, XLVIL 97. (No. 139.) , 
f Dr. Aikin, the learned editor of Lewis's Materia Medica, 
lays; 'ThoungmentumnutHiumf made without beat) though now 
expunged from our difpcnfktories, is mudt the beftof theolntments 
prepak'od from lead, and a very excellent application in many cafes, 
it Ihould not be long kept, but made frefh as wanted.*' H. 


Litharge c'^m* 
plecely tbluble 
in acetous acid) 
but not sn com* 
mon vinegar. 
The refidttum 
of the latter. 


. % Experience has taught me, that levigated litharge is completely 
foUihle in a fufficient quantity of acetous acid» . but that the final re- 
^duum of iq^&lution in common vinegar, winch has been fuppofed 
to be faperozided lead, contains only tartrite and malatof lead, wi^ 
a great'deal of extra^ive matter, which form apaftewith aremnaitf 
of'the litharge reduced toward the mctalKc A^te. 

affbdeif. 
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ftffefiipd. It fucceeds very well, when the operator is endued 

with patience, and works in a cold place. It may be abridged 

however, if, according to the exccllcrit advice of Baum6, we 

employ coagulated oil of olives, by which the furlaCe’s of con- gulAe^ oU. 

ta^ are increai^, and the introduction of the air is facilitated. 

i)ne important faCt with refpeCl to keeping the preparation is, Wirmth fpolls 

that at the temperature of 15® or 16®, at which moft kinds*'* 

of fermentation take place, a portion of the carbonic acid is 

tatricated, and leaves expofed ah oxide at which becomes 

again yelloWj, It requires a temperafudb of 10® to 

its white colour unaltered. 

Citizen Dubree, and Citizen drahet before biih, propofed 
to expedite the preparation by adding hog’s lard; but I find, jurious. 
that this addition dimiiiifbes its bulk and levity. In Germany 
different compofilions are made under the name of nutritum, in 

as with vinegar of litharge and half its sleight of oil of t'ofeS, Gemwnr* 
which produce an ointment as white as wax, and of the c6n-' 
fidence of a liniment ; with vinegar of litharge two parts, and 
olive oil three parts, which yield a whitifh ointment of a mo¬ 
derate confidence; with two parts of olive oil, one part of 
wax, and two parts of vinegar of litharge, which furnidi an 
ointment of a firm confidence, and a waxy whitenefs. But all AJl thefe fimply 
thefe compofitions are fimple mixtures, feebly united, by no 
means refembling the nutritum of the French fliops, and not 
requiring for their formation a mutual reaQion between tbe dif¬ 
ferent particles of the ingredients.' 


Cr^aUization of Phofphortc Acid. 

Ij is knowny that the affinity of phofphoric acid for water Phofphoric acid 
overpowers its force of cryftalliasatioh; in faft thisfalifiant 
dance appears commonly in the form of a thick oil. I have yet crjfftaiiu^ 
lately obferved, however, that lime, the grand producer of 
regular crydallizations, eSe£ls a tymmetrical coinbinatidn be¬ 
tween its particles. 

I had prepared half a kilogramme of phofphoric acid, accord¬ 
ing to the method of Lavoifiery with phofphorus and nitric 
acid, both of them extremely pure. This acid, freed from 
nitrous gas, reduced to the confidence of a thick fyrupy and 
introduced into a ph^ with a gjfafs ilopper, bad been pfed at 
difierent times in the courfe of a year, witbouteidiibitipg any 
Wultar apaearance.' The year following t let it remain per- Cryilab Ainwd 

‘ K2 fcaiy^**ky^ 
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fe£i1y at reiS in the phial, which was half full, mad clodell' 
Thefs crjrllali flopped. After this period I found the furlace of the ffiiid 
iTtCn^ftlning covered with a faline croft, from which fliot downi^ard prif- 
lamuic. * malic cryftals in fhining laminte, an inch long, and a line br<^d, 
diverging from a centre. I will not deferibe their geometrical 
ftcudure, for they are extremely thin, and embedded in a fluid 
too vifeous for me to take them out without breaking. Befides, 
they are ftill increaiing; laminse rife from the bottom of the 
veflel, which toucl^the furfocc of theglafs, and Teem pre¬ 
paring to intermix with the ramifications that foootdown from 
the upper ftratum. The fides of the veflel are the feat of thia 
beautiful cryflallization. The centre remains in part concrete 
or fluid, whence it follows, that if a very regular difSpatibn 
of the particles of the liquid acid of phofphorus be occafioned 
by repofe, the fides of the veflel contribute to it in great mea- 
fure by affording fixed points, to which the pofitions of affinity 
nioft favourable to cryftallization dircdl themfelves. 


Purity cf PhofphATU^. 

ChiTtoilcom- Prouft has informed the public, thiat, in the diftilfatign of 
phofphorus, a combination of this fubftance with the charcoal 
the diftiJlidon. conflantly took place. This important difeovery extends much 
. farther than its celebrated author has (hewn. 

PhoTphorus pu- Take the moft brilliant and moft Iranfparent phofphorus, 
Wwifc*! which ha.s not only been ftrained through chamois leather, ac- 
metbod. cording to Woulfe's method, but hasalfo been dilTolved feveral 

Muffin Pufeh- times in nitro-muriatic acid, as done by Count Muffin-Pufehkin, 
or which has been treated with oxigenated muriatic acid, after 
or mode of Mr. Juch of Wurkburg ; let it be heated gently 

fttii Aewsmarks in a long {lender tube; red parts will feparate from it. Put a 
few grains of this phofphorus, which is conceived tobeTo 
pure, on a diver fpoon, and fet fire to it; a red trace will re¬ 
main. If the fpoon be heated in the dark, the red trace will 
be feen ftill to burn, and a coal will remain impregnated with 
phoPphorlc acid. 

Mr. Juch has aflerted, that hLs phofphorus is extremely 
pure, becaufe it no longer becomes black when heated wiA 
piovingtbepa. caUftic alkali; but it is in foA becaufe the phofpbure of car- 
fity of pho^bo- is unallefabte'by cauftic {)ota(h. According to the tbdifj^t* 

able authority of Prouft, this re-agent is incapable of 

Hbted^iigie- the purity of phorphoriu. 1 tohfedt, that heated oxigraated 
aatB^nuirisCle muriatic 


Hrs^ln? with 
cauftic alkiK 
inc 'I r^bie of 
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in^ri 9 ,^ic acid deOfoys part of the carbone of phofphorut, be- 
caufe the combufi^le power of iti oxigei) increafes in the 
ratio of its elaAicity; but it produces this effeft only by burn* 
inga proportionate quantity of phofphorus. On the contrary^ 
when it is coldl# and its oxigen is reduced to its natural degree 
of eJaAicity, it is hx from deAroying the carbomei it feparates 
it in the Aateof black oxide, and converts the phoi^brus into 
white oxide, while at the fame time, ilfelf returns to the Aate 
of Ample muriatic acid* 1 have obferved this Aid on a Aick 
of (ranfparent phosphorus, which I kept two years in a bottle 
Ailed with pure oxigenated muriatic acid; faturated at the tem¬ 
perature of 10^, It is impoffible, therefore, to free the phof- 
phoras entirely of charcoal. They oxide, or are acidified nearly 
in proportional quantities; and though the proportion of char* 
coal may be diminiflted, the phofphorus always retains Tome by 
its power as a whole. In fine, I am obliged to contradid the 
aflertion of an illuArious maAer, Citizen Fourcroy, ** that we 
are unacquainted with any dired combination between car- 
bone and phofphorus, though it probably exiAs,’' and to con* 
Ader that produd on which chemiAs have hitherto beAowed 
the name of pure phofphorus, as a kind of gangue, from which 
the radical phofphorus is difengaged to enter into a number of 
combinations, without our being capable of obtaining it in its 
primitive form. 
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White Oxide of Phq/phorus, 

When phofphorus is heated in a very long and very Mode of coa' 
Aender glafs tube, in a fand-heat of 100“ of the decimal ther- 
mometer, it is covered with a mild light, and exhales a white white oside at a 
vapour, which condenfes in the upper part of the tube, while, 
at the fame time, part of the phofphorus, with excels of 
carbone, feparates with its red colour. This white vapour, 
which has acquired for its formation a Aight combuAion, is a 
white oxide of phofphorus at a minimum. The following are 
fome of its properties. It is Aoccuient, pofleAedof colieAon, 5 ^ ^ 

and occupies four times the fpace of the phofphorus employed peruea, 
in the experiment. When it is dry, it does not redden lit¬ 
mus paper. It contains caloric, and inflames on the contact 
of combuAible fubflances. It powerfully attraAs the moiAure 
of the air, and is rapidly converted into phofphorus acid* It wUuoildc cf 
differs greatly from the white oxide of pho^honu iaAdc^.by “ * 

ihc^^ 
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Jtsp^^erti^ the Jong a£lIon of waier^ or cold oxigenated muriatic ^id. 

This appears friable and pulverulent. It has loft almoft a11 
its latent heat. It is very little inflammable, and does not 
attraft the moihure of the air. It is acidifiable only by the 
. * intimate aflion of an oxigen that contains caloric highly con* 

^ denfed, as that of the nitric acid. Jn a word, it is ptofphonys 
at a maximam of oxidation. 

. ‘ . I 

Regular Cr^allization qf EJfinUial Oil qf Rofeu 

Jtegalar cryftal- Citizen Steinachpr has lately obferved this with atten* 
of oil of He mixed eight kilogrammes pf the raagna of da- 

maflc rofes {rojhs pdles) with Tome parts of water, according 
to the procefs of Cit. Demachy ; and after a day's inacer^ 
t|on he drew off by didillation fixteen kilogrammes of water. 
This was immediately poured into a large glafs jar, which was 
covered with a cloth, and left at reft. In twenty-four hours 
he found the furface of the water covered with an iridefcent 
Xlerembles the pellicle, intprfperfed with little hexhaedrons, very much re- 
cryflaltof fnow, fembling the cryflals of Tnow^ which the illuflrious Cit. 

Mong^ has detcribed. He informs us, that a flight fliake is 
and re<ui.!rBi sb- fufficient to tear the cryflalline gauze, and reduce it to that 
Solute repofe. irregular form of whitifh fcales or laminae, which the oil of 

irofes commonly aflumes. 


SpIENTlFIC NEIFS. 


ExtraR qf a Letter from Dr. Scbaub to Mr. FarkiBsok, 

dated CoffeU Jufy 2, 1803. 


Tung (ten not 

■ % 


fJtw method of 
obtaiuiag pure 
pruflie a^* 


I AM bufliy employed in the analyfls of various minerals^ 
the refults of which 1 fliall communicate to you in my nbxf. 
1 have noticed among other things alfo, that the mOtal palled 
tungflen (Wolfram by the Germans) can only be obtained at 
the higtiefl degree of de-oxidation, and that this metal does 
not belong to the clafs of acidiflable metals ; for tungflen 
cannot be oxidized by means of common procefles of pxida* 
lion. ^ 

I have difctovered a new method of obtaining prufEc acid, in 
a Hate of abfolute purity. This procefs conflfls in pouring upon 
one part of pniffiai) blue, half a part of fulpburic acid, diluted 

3 with 
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with sn «qttal quantity of water, and fubfequent difiiltation. 
The prullic acid paiTes over in the alcohol; its odour greatly 
refembles the water of the lauro cerafus. 

It is a deadly poifon to animals^ Perhaps tliefe notices may 
interefl the London chemifis« &c. 



Annotation iy the Tranjlator^ 

The following method of obtaining tungllen, I believe has Richtcr*i 
not been made known in this country. It is recommended by ®**f***^ of ok* 
Richler * a German chemift.~F. A. 

Let equal parts of tungficn oxide (tungflic acid} and dried 
blood be expofed for fome time to a red-heat in a crucible; 
pafs the black powder which is formed into another fmaller 
crucible, and expofe it again to a violent heat in a forge, for 
at leall an hour. Tungften will then be found, according to 
this chemifi# in its metallic flate in the crucible. 


Meteoric Stones. 

C. BIOT, member of the National Inftitute, in a letter to the Estnordlaaiy 
French Minifter of the Interior, dated July 20, 1803, gives a 
detailed account of his inquiries, &c. refpefling a fire ball in France, 
which exploded in the neighbourhood pf Laigle. The memoir 
will be feparately printed. 

pn Tuefday, April 26, 1502, about one in tjie afternoont 
the weather being ferene, there was obferved from Caen, 
Poni-Audemcr, and the environs of Alcncon, Falaife, and 
Verneuil, a hery globe of a very brilliant fplehdour^ whiph 
m^A'ed in the atmofphere with great rapidity. 

Some moments after there was heard at Laigle, and in thp 
environs of that city in the extent of more than thirty leagues 
in every direAion, a violent explofion, which lafted five or fix 
minutes. 

At firil there were-thnee or four reports like thofe of a cannon, 
followed by a kind of difeharge which refembled fk firing of 
mutketry; after which there was heard a dlfiadful rumbling 
like the beating of a drum. The air was calm and the iky 
ferene, except a few clouds, fuch as are frequency obfeiVtMl. 

/ 

* 

« Richter ueber die ^ Cld|ni|. p. 49, 
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Th6 noife piroee^ded from a fmall tiood which had ft ttA* 
anfpilar fl(Mn» the larf^eft fide being in a diredtion flroift eafitb 
weft. It appeared rootionlefs all the time that the phenome* 
non lafted. But the vapouf of which it wa» cdmpofed was 
preceded momentarily froni the different fideH by the efTedt of 
the fucceffiveexplofions. This cloud was about half a league 
to the nortli-nurth«eaft of the town of Laigle; it was at a 
great elevation in the atmofpbere, for the inhabitants of two 
hamlets a league diftant from eaci) other law it at the fame 
time above their heads. In the whole canton over which this 
cloud hovered, a hiffing noife like that of a ftone difeharged 
from a fling was heard, and a multitude of mineral malfesj, 
exactly fimilar to thofe diftinguilhcd by the name of meteoric 
ftonet, were feen to fall at (he fame time. 

The diftrief in which the ftones fell forms an elliptical extent 
of about two leagues and a half in length and nearly one in 
breadth^ the greateft dimenfion being in a diredlion from 
fouth-eaft to north*weft. forming a declination of about 22^* 
This diredlion which the meteor mu ft have followed is exadlly 
that of the magnetic meridian; which is a remarkable refult. 

The largefl oi' thefe ftones fell at the fouth-eaft extremity of 
{he Urge axis of the ellipfe; the middle-fized ones fell in the 
centre, and the froalleft at the other extremity. It thereby 
appears that (be lafgeft fell firft. as might naturally be fup* 

largeft of all thofe which fell weigh 171 pounds. The 
fihalleft he faw weighed about two gros. which is the thou- 
fandlh part of the former. The number that fell is certainly 
*above two or three thoufand. They were friable Tome days 
after their fall, and fmelled ftrongly of fulphur. Their prefeni 
^'ardhefs was acquired gradually. 



AhfiraSt of a Mmeir on the Febrifvge Principle qf Cinchona^ 

tjf C(T. Skgvjv 

• ^ THE obj^eQ propofed to himfelf by the author in the talk 
Ihe undertook was., to point out the meiins of knowing with 
^tajnty the true febrifuge prir^le of cinchona, to dif* 
tinguilh the fpecies that contain it from thofe that do not. and 
lUUy tol^6ehfte'1ts't)iiinti{y and qpudity. 

« fiolletm dM ScimcMt Moi tl. 


Hitherto 
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tiitlierto the (ight and tefte have been the only tefts of the Sight and tafte 
|»reflimable qualities of the peruvian baih of the (liops ; but 
thefe ha\% no precife ftandard» and ard tnapfdicable to goodndaofhailu 
powdered bark, they very imperfedly indicate the (hefencO 
of the febrifuge principle* It was of importance^ therefore, 
to fubditute to thefe means, little better than illufory, other! 
not only capable of calculation, bat likewife invariable. Che« 
fnical re*agentR alone can anfwer thefe ends. 

In confequence Cit. Segutn began by ifolating the refpeAive 
properties of all medicinal fubdances, and he examined the 
Ballon they exert on all other chemical fubdances. 

Thefe refearches led him to develope very decifivecharaAer»The Abridigt 
edics in the febrifuge principle of cinchona; which place it 
in a perfedlly didind clafs. The following are its charaders. 

It precipitates the folution of tan, but not the folutions ofIti charadtcn. 
gelatine and fulphaie of iron* 

When cinchona has not all thefe chara£fors, it is a proof 
that it is mixed with Ibmething eife, or that it does not contain 
the febrifuge principle. 

The author has fubjefled to this analyfis all the known Various fped^ 
fpeciesof cinchona, found among all the druggifts and apothe- 
caries of Paris and Verfailles, and condantly obtained the teft, 
fame refulls. 

Unfortunately thefe refearches have Ihown, that but 
infinitely fmall quantity of good, unmixed cinchona, is to ge 

procured in the fhops; the greater part'being either defiHute fo dm 
of the febrifuge principley or mixed, or of a very 'infeifior 
quality, though containing no mixture. 

Thefe refults are of fo much the greater {m|mrtanee, be-^^^t»cy df da- 
caufe the effeds of different kinds of cinchona in fevers are 
only in proportion to the greater or lefs quantity of the febri- quantity or fe. 
fuge principle they contain; and thofe vVbidi contain'nene, as 
yrell as all the fubdances that may be mixed with'tfama^ aac 
more or lefs injurious to the f) dem. 

The experiments of Cit. ^gutn^on the febrifilge *^5^ 

of cinchona, having convinced him that mod^oftbebalkfei^ 
in the fhops was injurious or ineffiGacious, becmkfeU^a^fpoiMd 
'by keeping, adulterated by mixture, or* deprived‘of the^febri- 
fuge principle; he has endeavoured to obtain a feturifttgeprbi- 
eiple always the fame, more efficicteas, mm cUftain‘4n its 
edelfts, more capable of affimilatfon^fvilh oOrfyfiem, end 4b 

^ohekp, that there could be no tcmplation to adidterate it. 

4 To 
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The febrifuge 
principle It 
gcUtiae. 


To attain thie important 61:^3, the author has inquired what 
the true caufe of fevers as of their e(k&a, is; what the nature 
of the febrifuge principle of cbinchoa, and what its adioo on 
our fyftem. He has fubjeded to the a£lion of the re-agenta 
pointed out for the febrifuge principle ofcincbona, all chemical 
mid medicinal fubflances; and alTured himfelf» whether fuch oi 
thefe fubfiances, as might contain the febrifuge principle, did 
not contain, at the fame time,| other fubllances prejudicial to 
the animal economy. Iiaflly, be had to cure fevers by the 
help of thefe remedies, and then confirm this theory by re^ 
peated experiments. Such is the courfe Qit. Seguin hat 
purfued. 

The new febrifuge principle, which he propofes to fubfiilute 
infiead of cinchona, becaufe it unites all the advantages of the 
bark, without any of its inconveniences, is gelatine in iU 
pure (lato. 

Advantages this Confidered in a medicah economical, and political view, 
^^^iTesover gelatine promifes much greater advantages than bark, in its 

application to the cure of fevers. It occafions no irritation ; 
, procures quiet fleep and gentle perfpiration ; keeps the belly 

open, without producing colic or naufea: has no unpleafant 
flavour; reflores the ftrength, and is digefled even by the 
weaken flomach, tl\at would rejeift the bark as foon as ad- 
miniflered. 

iMfidvaBti|eB af On t^e other hand, cinchona irritates the fyflem, difiurbt 

the fleep, has a difagreeable tafle, frequently occafions cof- 
tivenefs, and is very indigeflible. 

In an economical view, there is flill greater difference be¬ 
tween cinchona and gelatine; the price of the latter being to 
that of the former at mo(l as oqe to thirty-two. 

Lafliy, gelatine is indigenous, cinchona is not; and the 
purchafe of the latter requires us to fend abroad a very confi- 
derable fum of money, vvhich might be kept at liome by 
adopting the ufe of gelatine. 

To this memoir the author has fubjoineej Ihirty-feven cafes, 
in which he performed a cure with gelatine, under the eyes of 
fpme refpeSable phyficians, and he has defired a Committee 
tp be appmnted, to repeat hU experiments, aqd report upon 
them. 

Accordingly Citizen Portal, Oefeflarts, Halid, Fourcroy. 
PertheUfitf and Deyciu, hqvc been nominated (or tbispurpofe. 

? Tbcjr 
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Their experiments are made at the School of Medicine, ia • 
room exclufively appropriated to tbefe inquiries; already a which appear to 
g^eBt number of patients have been cured 5 and. thte ^ 

mittee will foon make their firft report on thefe cafes, > 


by a Correfpondent reJpeSing the Augujine 
To Mr. NICHOLSON, 

SIR, 

We pofTefs many excellent elementary works on Che^ AmQfttiiteir% 
mifiry, both original and tranflations, fuch sw Thompfon, 

Aecum, Murray, Henry, Parkinfon, La Grange, Grecn^ 

Fourcroy, Jacquin, &c. but in none of thefe authors is men¬ 
tioned the method for obtaining the new earth, called Jmt 
guftine; although moll of thefe works have been publiftied a 
confiderable lime ader this earth was made known by the 
German difcoverer, Proteflbr Tromfdorf. I have aifo made 
enquiry, concerning this fubjeft, of moft of the public teacbeci 
of chemiAry, and other individuals, who ftand high as che¬ 
mical philofophers, but in vain ; I will therefore thank you to 
allow thefe lines a place in your valuable Journal. Perbapa 
one of your Gorrefpondents will be kind enough to favour :ine 
with the procefs for obtaining this earth; fqr the audior of 
thefe lines cannot find it in the mineral which is faid to cta- 
tain it; having purfued the ufoal methods of exwining row 
neral fubfiances for that purpofe. 

I am, T 

SIR, 

Your's, &c. 

P.O, 


Spaniarijaid to r^Ji hi^ D^reee 0 / Hcqi an4Jr(mg Aemkfd 

^gente. 

THE prints of Paris, and fome of oar own, too implicitly Eitrmikury 
copying them, have for fome time exhtbifod a ftrange narra- ^ 
tiyeof ayoung Spaniarc^ born at Tolofe, and now 2 S years fiftheit and asto 
of age, of wlma k has hem yery partkuhrly affirmjed, 

That 
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That Ihou^ bit fkin ^hibUed no appearance oFpccBlwriijx 
cither naiuralr or indicating preparation by art, yet without 
ityury, 1. 21e bathed hU feet for fix minutes, and waib^ 
his handt end face in oil heated to 250^ of Fahrenheit, which 
* is 38 degrees hotter than boiling water. 2. He did the 
&nie with a folution of fea fait, heated 12 degrees higher. 
3. Ho flood with his naked feet upon a bar of iron near the 
wefdii^, or at the white heat; he held the bar in this Hate in 
his hands, and rubbed iton the furface of his tongue. 5. He 
wafbed his mouth with tlie Arongefl fulphnric eOid nitric acids, 
and applied the fame to the other parts of his Ikin, with no 
other eflfed than that the nitric acid produced a yellow tinge; 
nnd 6. he remained a confiderable time in an oven healed to 
nvkhin -dfagrees of the boiling water point. 

Though our reafoning from analogy in matters of expert- 
mtontt isiliable tojmifiead, as well by infufing too much doubt 
os too tmuch confidence, yet 1 (hould have paffed over this 
ialevwithont notice, if I had not heard of it from very refpefl- 
ftble correfpondents. 1 fuppofe there may be fomeihing ex- 
draordwary in the degree of infenfibility of the fubjedl in quef- 
4ion, as the Infiitule has paid attention to him ; but 1 under- 
diand that the flory is now to|d with great abatements. Citizen 
iPtiiel, a man of information, and well known as an accurate 
fobfeevar, is oonmiftoned to report upon the lame; and I have 
nodottbtbot his account will fbew how much eafier it is for 
OMn to icU falfeboads than to reverfe the courfe of nature. 

Method (f giving Malt Spirits the Flavour qf Brandy,* 

yiavoor of malt INTO a quart of malt fpirits put three ounces and a half 
4^ts amended* finely powdered charcoal,, and four ounces and a half of 

ground rice. tba|e ingredients remain during fifteen 

dnjt 9 ».din]y obferving to llir them often: at the expiration of 
this time, let the liquor be firained, and it will be found to be 
much improved. 


Preparation qf a Lute proper for Chemical Operaiitm, By 
C. Pavssb, Frqfegbr qf ChemiftryA 


I-att, iu> mil 4bc»prep«ration of the oxigenated muriatic acid in the 

SSffM AsM hfgc way,«'the-neoeffity I found for a lute, which, to the ad- 


* From the “BiblioibequePl^qise Economique, No. 10« An. XI* 

tM Aanal^ ar^iaio» No* 137* An.Xk 


vantage 
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Tititage or being chmp, ftoutd odd tildfe bektg Cfflly pNU 
pared ; dF refifting thd adkAi df Ihe ddfti^iire VMpour' df 
(he acid, ai well as the Rrong healt Which the luted part ft 
often required to bear { which lltoutd be eafjr of appli&atiort, 
end in an uniibrm manner, and not harden too qaickly | obliged 
me to make Tome experiments on the fubjed, Um refult of 
which have been very fatisfaSory. 

After making a great namb^ of mixtures with diftbrent 
fubftances, I made choice of the following, whibh produced 
me a homogeneous compofition, drying as flowly as could be 
defired, extremely hard; when dry, of a very compaft 
texture; and, in Ihort, pofleffing all ihe prdpcrtibi 1 had 
delired. 

Take the white of two eggs, with their yolks, add of pow*- 
dered carbonate of lime, or of quick lime well flaked in the 
air, about half the weight of the eggs; fpread it on a doth* 
and apply it as a lute. 

NOTE. 

THIS lute, the compofition of which is very fimple, pof- 
fefles a degree of elafticity, when diy; I have formed vefiels 
of it, whid) are impermeable to water, and fufceptible of 
being poIHhcd on the wheel. This Qumpofition reTeobles the 
fabitance of which the pipes, called Afeej^kotun, are made. 


Two new Quadrupeds.* 

Two living Quadrupeds have lately beqn received at the J ^ y*^ ** 
Mufeum of Natural Hiftory at Paris, which are entirely un- N^Hlaa^ 
known among naturalifts, and were brought to Europe by 
Captain Baudin. Profeflbr Geoffrey (of Egypt) who has in- 
feited a defeription of them in the annals of the Mufieum, 
calls them Fafedomes. They come from the weftem coaft of 
New Holland ; their fur promifes to be of Tome ufe; gifd, 
according to the opinion of Captain Hamelin and bis fuite, 
their flefh is very excellent food. They are particularly inte* 
retting to naturalifts from the fingularity of their organization. 

In the form of the head, the number, arrangement, and n»* 
tore of the teeth, and the form of the fore feet with whicli 

* Decade PhUof. No. 51. An. XI. 
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ik6y the earUi, they refemble the marmot ; Ixrt 

tihey;]difibr bom tbem« hy ibe female having a pouch beneath 
the belljr^ and by the whole ftruQure of the organs of gene« 
' ration/ in which they are fimilar to the Jhrique of Bufibn, 
ihe form of the hinder foot is the fame as in that animal 
with, a pou^; the thumb being di(Un£l from the other^hgers^ 
and without a nail: tlie tail is fo ftiort, that it remains hid be- 
below the hair, which is brownj butfay, and very long. The 
Fafcalomes of the Menagerie are yet young, but are already 
larger than rabbits. Their ten^r is admirable; they may be 
handled, or removed, without ihewing any fymptoms of iear, 
Of uneafinefs j their movements are heavy and clumiy; 
they live under ground, fl^p during the dayand go in fearch 
of food at night. In general they pofTcfs but little energy or 
afiivky; they fcratch themfelves like the monkey, and they 
may Im fed with bread, milk/ roots, and every fort of 
herbage. 
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Prefircaiion qf Iron from Rqfi. 

itott CIT. Contd has adopted a method, which he finds 
efTeflual, for preventing the oxidation of iron and ileelj 
or,- in popular terms, to prevent iron and fteel from rufting. 
It conlifis in mixing with fat oil varnifh, at leafl half, or at 
mod four-fifths of its quantity of highly reflified fpirits of tur¬ 
pentine. This varnilh mufi be lightly and evenly applied 
with a fponge; after which the article is left to dry in fome 
fituation not expofed to dud. He affirms, that articles thus 
varniftied retain (heir metallic ludre, and do not contrafil any 
fpots of rud. This varnifh may alfo be applied to copper, of 
which it prcferves the polifh, and heightens the colour. It 
may be employed with particular advantage to preferve philo^ 
fophical indruments from any change, in experiments where,* 
by being placed in conta6l with water, they are fubjefi to 
lofe that polifh and precifion of form which condituted pvtef 
their value. 
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' jfCCOUNT OF XfBfT BO0kS. 
Philojbphicfd Trarf/bSions qf the Rojfol Society London, fiH* 

the Year 1803. Fart I. 


JL HE Conlents of this Partare, 1. The Bakerian Lefture^ 
Obfervations on the Quantity of Iiorizohtal Refra£tion; with 
a Method of meafuring the Dip at Sea. By Williatn Hyde 
Wolladon^ M. D. F. R. S. S A Chemical Analyfia of fome 
Calamines. By James Smithfon^ Efq. F. R.S. 3. ExperU 
tnents on the Quantity of Gafes abforb^ by Water at dilTerent 
Temperatures and under different Preffures. By Mr. William 
Henry* 4-. Experiments and Obfervations on the various 
Alloys, on the Specific Gravity, and on the comparative Wear 
of Gold. Being the Subflance of a Report made to the Right 
Honourable the Lords of the Committee of the Privy Council^ 
appointed to take into Confideration the State of the Coin of 
this Kingdom, and the prefent Ellablilhixient and Conflitution 
of His Majefly's Mint. By Charles Hatchett, Efq, F. R#S» 
3. Obfervations on the Cliemicsd Nature of the Humour of 
the Eye. By Richard Chenevix, Efq. F.R.S. and A^.R.Li^. 

6, An Account of fome Stones faid to have fallen on the Earth 
in France, and a Lump of Native Iron (aid to have fallen in In* 
dia. By the Right Honourable Charles Greville, F.R.S. 

7. Obfervations on the Struflure of the Tongue, iUuflrated by 

Cafes in which a portion of that Organ has been removed by 
Ligature. By Everard Homei Efq. F. R. S. 8* Obferva* 
tions on the Traniit of Mercury over the Dilk of the Sun; to 
which is added an Inveffigallon of the Caufes which often 
prevent the proper A£lion of Mirrors. By William Herlchell, 
LL. D. F. R. S. &c, 9. An Account of fome Experiments and 
Obfervations on llie Cunffiluent Parts of certain Affringent 
Vegetables; and on their Operation in Tanning. By Hum¬ 
phry Davy, Efq. Profeffbr of Chemifiry in the Royal InAi- 
lutioo- 10. Appendix to Mr. William Henry's Paper, on the 
Quantity of Gafes abforbed^y Water, gt different Tempera¬ 
tures, and under different Preffures.* , 


APPENDIX. 

Meteorological Journal kepi at the Apartments of the Royid 
Society, by Order of the Preiident and Council* 

* Our Readers will obferve, tbit vrt have as ufuaU reprinted in 
«ur Journal moft of thefe valuable Papers* ^ 

An 
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An Mjfbji M ike torn tf Patent* for new invention *; to which are 
prejixei Two Ckaptere on the general Hifiory of MonopoUett 
and on their ftUrodaSHoitand Progre/i in England, to the Ttme 
qf the I$iter-r<g»tm i With an Appendix cmtaining Copiei qf 
the Qneat, Petition, Oath, and oilier Formula, with an ar¬ 
ranged Cottdogae (f all the Patent* granted from the IJl of Jo* 

. nuarjf |SOO, tatbepr^Smt Tiqig. John Dvbh Coi<).is«« 
1803, Longman and Rees, Royal 8vo. 

One of the mod obvious expedients for taxing the induifrj 
of man in focial-life, but at the fame time one of the mod per> 
niciouSf confids in monepolies. Accordingly we hnd in all 
governments that this refource it more or lefs adopted, and 
trades, manufadures, and various operations; become condned 
to the excutive power, or what is worfe, to the private di- 
vourites of men of influence. A long feries of years have 
tiapfed fince this nuifance wasabolifhed in our country, by the 
ftattite of James, and the monopolies that yet remain, are 
under the dire£t fanftion of law, and fo few, that a common 
obferver svbald be difpofod toTay we have none. 

A clafs of monopolies which has condituted the fubjefl of 
a claufe of exception in that adl, confids in the foie working 
and making of new manufk£tures for a limited time under royal 
grant, to the flrft and true inventor thereof. It has been a 
fubje6l of difcuffion whether even this exclufive privilege which 
is often made the indrument of public deception, and fome* 
times of oppreffion by wealthy Individuals to crulb the indudry 
of ingenious men by expenfive legal procedes under letters 
patent, for olbjedls of public poflelfion; it has often been dif* 
puted whether this exclufive privilege be a benefit or an evil. 
The fads I think are, that many private fortunes are lod, in 
fopporting pretended inventors, or in bringing real ones into 
^e&, and that our arts, trade and fciences are greatly bene- 
fitted by this'lad operation:— 

The fabJeCt of patents and monopolies in general is there* 
fere of great intereft and pra^cal importance, and 1 have no 
doubt the public will receive this compendium as a valuable 
addition to (heir means of inforiaation lefpedling them. 
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'ARTICLEI. 

E^^trimcnU and Obfervuliom on the various Alloys, on the Specific 
Gravity, and on the comparative Wear of Gold, AbJiraSed 
from the Memoir of Charles Hatchett, Efq, F. R, S. 
in the Philof, Tranffor 1803. 

(Concluded from Vol. V. Page 303 of our Journal,) ^ 

Experiment 1. 

T'wELVE pieces of flandard gold were firll examined, and I-oft of ft ndori 
were placed fo that fix were oppofed to fix. gold by friAlgn. 

The brafs frame, in which each upper piece was fixed, 
weighed ]60i grains; and it was found neceflary to add to 
each a weight of lead, equal to 19825 grains; fo that the 
pieces were rubbed^igainfi each other under the preflfure of 
19825+1G04=21429 grains =3lb. 8oz. ]2dts. 21grs*. 

\ * This weight was not employed till repeated trials had proved 
the extreme difficulty, and almoft impoffibility, of producing any 
perceptible effect with lefs, in a moderate period of time; and, 
even with this weight, the gaperiments were found to be exceed¬ 
ingly tedious. The only evil which refulted from fuch a prefTure 
was, that the comparative wear of the fine gold appeared much 
more cunfiderable than woulci have been the cafe, if a fmall weight 
could have been employed; fome obfervations will therefore be 
found in the fubfequent pages, which point out the neceffity of 
making an allowance for this circumftgncc. 

Vot. VI.— November, 1803. L Tho 
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EXPERIMENTS ON VARIOUS ALXOYS^OP GOLD. 


The machine was then put in motion, until the index Ihowed 
that 2S6690 revolutions had been performed; and, as a double 
crank a£led during each revolution, the pieces were robbed 
againft each other alternately} in oppoiite dire£tions, 573380 
times, being twice the number of the revolutions. 

The twelve pieces of flandard gold, being taken out, were 
weighed, and were found to have loft 8,60 grs. 


Experiment II. 

Of gold alloyed Twelve pieces of gold combined with an equal proportion 

with an unequalQp copper, and without any impreftion, loft 103,11 grs, in 
weight of copper. , . ' * ^ 

70340 revolutions. 


Experiment III. 

Of fine copper. Twelve fimilar pieces of fine copper, loft 174,80 grs in 

22200 revolutions. 

Hence it appears, that ftandard gold lofes lefs by frifition 
than gold much debafed by copper, and this lefs than copper 
alone. 

Gold alloyed The next feries of experiments was made with gold dif- 

with copper, ferently alloyed ; when gold 1. made ftandard by copper, 2. 

Iron. reduced to 18 carats by copper, 5. made ftandard by copper 

and filver, 4. made ftandard by lilver, 5, of 23 car. grs. fine, 
6. made ftandard by tin and copper, 7. made ftandard by iron 
and copper, 8. alloyed with an equal quantity of copper, was 
found to have loft in the following proportions, in the order 
in which they have been enumerated. Ogrs. Ogrs. 0,10 grs. 
0,10grs. 4,20 grs. 15,30gr8.21,60 grs. 63,78grs. The wear of 
the pieces alloyed with equal parts of gold and copper, and 
with iron and copper, was fo rapid, that they were obliged 
to be taken out of the machine after 105480 revolutions; and 
thofe containing tin were worn fo thin in 189000 revolutions, 
as to require being removed: tlie reft fuftained 200300 re¬ 
volutions, whence their comparative lofs was ftill lefs than 
as above given. 

llloM fimiUrly This experiment being made on fmootH, fiat pieces, it was 

repeated with others of fimilar compofition ftamped with the 
die before deferibed, only omitting the compound of equal 
parts of gold and copper, and adding pieces of fiandard 
filver and of fine copper. The number of revolutions were 
only 20680, and the pieces, taking them in the order already 
mentioned, now loft refpe^ively; 0,60 grs. 4,80 grs. 1,20 grs* 

3,50 
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3^50 grs. 4,60 grs. 13,60grR. 7^60 grs. The Uandard iilv^r Standard fiivcr 
loft 8,70 grs. the fine copper 46,30. copperi 

From comparing the effefls produced with the number of re- furfacti 
volutions, it is obvious, that much more is loft in the fri£lion 
of embofted furfaces, than of plain* 

The experiments were afterwards varied by placing pieces Fnaion be- 
of the diftcrent compofitions in fuch a manner, that in fome 
cafes the fri£lion fliould be between fimilar pieces, in others, pieces, 
between thofe diflerenlly alloyed. The refults of all thofu 
experiments are tabulated, but they would occupy too much 
room to enter into them minutely; and though, from un¬ 
avoidable circumftances, fome little inaccuracies occi- 
fionally occurred, they may be concluded, as Mr. H. obferves 
to prove: 

1ft. 7'hat fine gold, or of 23 car. 3| grs. when expofed to f'w 
frl£tion againft gold of an equal quality, under the prefture of 
a confiderable weight, fuff'ers a very notable lofs; and, al¬ 
though various circumftances fecinod to indicate, that but 
little eftcfl, in rerpe£t to abralion, is produced under a lefs 
weight, yet it muft be remembered, tliat the firft cafe may 
occur.* 

Moreover, that fine gold, under all circumftances, is more 
fubje6l to have any raifed parts of its (urlace obliterated, than 
any variety of allowed gold; not always, nor indeed fo much. 


♦ It is proper to remark, that the preceding experiments were Wear of coin 
made under a much greater weight than can be fuppofed to operate [."Jo . 

generally during the circulation of money ; and as, by fnmc pre- uUty. 
vious experiments, a lefs weight was found to produce, during a 
certain time, little or no effefl, it may he fufpefled', that although, 
under a greater prefTure, fine or very duflile gold tuftains a greater 
lols than fome of thofe which are reduced to ftaiidard, yet, under 
a left preflurc, or fuch as that which inoft commonly prevails in the 
courfe of the ufual Wear of coin, the reverfe may probably be the 
cafe \ for then the fame caufes operate with lefs rapidity, during a 
long perif/d of time. From many various cii .umdances, there it 
reafon therefore to believe, that the wear of coin againit coin of a 
'fimilar quality is, under a (mall or very inodeiate weight, in the 
inverfe ratio to the degree ot duftility j but this is only to be un- 
derftood in the abovementioned cafe, of coin rubbed againft coin of 
equal quality. 

L 2 by 
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Guld with Iron 
or tin* 


xS car.it gMdy 
with cuppei* 


Gold much de- 
bjfed with cop- 
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luttncfs in coin* 


EXFERtMB'NTS ON VARIOUS ALL07S OF GOL|», 

by actual abra(ion« as by having the protuberant parts preded 
and rubbed into the mafs, in confequence of its extreme foft- 
nefs and du6tility.* 

2d. 'That Hne gold, or of 23 car. 3f grs. when rubbed 
againd the various kinds of alloyed gold, always or generally 
fuffers the greateft comparative lofs. 

3d. That gold reduced to 22 carats, or to (landard, by 
filver, or by filver and copper, or merely by copper, fufTers 
by friction, under general and (imilar circumfiances, a fmaller 
diminution than the fine gold abovementioned ; and, with or 
without abrafion, the protuberant parts on the furfaces of 
thefe pieces remain much more permanent, under all circuin* 
fiances, than thofe of the fine gold. The difference of wear 
between the three kinds of flandard gold abovementioned, 
does not in reality appear to be very coniiderable ; but, upon 
the whole, the preference may be given to gold alloyed with 
a mixture of iilver and copper, or to that which has only 
copper for the alloy. 

4lh. l''liat gold made flandard partly by the addition of 
iron or tin, fuflains a greater lofs by fridlion than either of the 
three kinds of flandard gold above-mentioned. 

51h. That gold reduced to Id carats by copper, is more 
liable occafionally to wear, in a fmall degree, than the three 
kinds of flandard gold which have been lately mentioned, 
provided that the fridion takes place between pieces of equal 
quality ; but, in the contrary cafe, the principal lofs always 
falls on the foft or flandard gold, when it is oppofed to gold 
of 18 carats, which is confiderably harder. 

6'th. That gold more debated than that of 13 carats, fuch as 
gold alloyed with an equal proportion of copper, fufTers very 
confiderably more than, any of the kinds hitherto mentioned, 
provided that the pieces are of the fame quality ; but, on the 
contrary, fine and flandard gold experience a very great lofs, 
when expofed to the a6tion of tlus debafed gold, while the 
lofs of the latter is comparatively much lefs. 

* This is, however, of much confequence j for, although coin 
may not fuffer by a£lual abrafion, yet, if the imprefiion made upon 
it can fo foon be deftroyed, it follows of courft, that the pieces be¬ 
come (although ftill allowed to be current) no better than mere 
blanks, or fragments of a bar off ingot. 

7ih 
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7tb« That the wear of flandard filvcr appears to be nearly Standard filvev* 
equal witli that of fine gold; but more than that of gold 
made llandard by filver or by copper, and lefs than that of 
gold much debafed by copper, 

8th. That, as gold which is not inferior to Aandard wears' 
in general lefs than itandard filver, fo does this lafi luffer much 
Jefs than copper. 

The lofs fuftained by copper, when rubbed againft copper, Copper 
is infinitely more than that of the former metals; ai^d, when 
Ihefe are expofed to the a£iian of copper, they, as well as the 
copper, fuffer a very confiderable lofs. This appears from 
the general refulls pf thefe experiments, which prove, that 
pieces of metal which are the moft fubjed to wear, are 
thofe which produce the grealefi lols upon other pieces of 
iselal, when rubbed againil them; and it is remarkable, that 
infucha cafe, the lofs does not always fall on one in preference 
to the other; fo that the wear can only be confidered in the 
aggregate, although one of the pieces may be regarded as the 
principal caufe. 

In order, however, to illuftrate the refults of the preceding 
experiments, as far as they concern the fofter and harder 
kinds of fiandard gold, and to afeertain more fully the com* 
parative wear of flat and fmooth furfaces with that of (uch as 
were partly protuberant, an experiment was made, with two 
kinds of flandard gold: Ifl. Gold made flandard by fine Cold mide / 
Swedilh copper, which was very duftile; and, 2d, Gold 
made flandard by a mixture of fine Swcdifli copper and dollar copper, 
copper. This was as brittle as was compatible with rolling 
and flamping; and was prepared by melting gold made 
flandard by fine Swedifii copper, with an equal quantity of 
gold rendered brittle by the flandard proportion of Swedifh 
dollar copper, which was mentioned in the firft fe^lion of 
this paper, i 

It may here be obferved, that a diflinclion mud be made Diftln£%ioii be- 

between hard and brittle metal. If a metal is difpofed to [*[“” ^**^^ *”** 

ti t • I • • i. r bijitlc meui, 

crack when rolled, without requiring any extraordinary force 

to enable it fo pafs the rollers, then it may be regarded as 

brittle; but, if it requires an extraordinary force to make it 

pafs (he rollers, and is not difpofed to crack, then it may be 

confidered as hard. 


This 
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This experiment proves, 

Verydudile lil. That vOry duf^ile/landard gold, when expofed to the 

fn6tion of gold of a timilar quality, fuffers lefs by abrafion than 
gold which is comparatively brittle, or harder, and which is 
^ fubjedled to friction under the fame circumflances. 

2d. That when foft gold and brittle or hard gold rub 
againA each other, the greateA lufs is fuAained by the fuft 
gold. And, 

5d. That pieces which have raifed or emboAed furfaces, 
fuAer a greater lofs, under every circumAance, than thofe 
which are fmooth and Aat. 

Coin rubbing^ The whole of the foregoing experiments were made with 
ordi'nMy^ircu- machine called No. 1 ; and, as the friction was conti- 
lation, loles but nued, in each experiment, during many days, with a preAure 

upon each couple of pieces equal to 3 lbs. 8oz. I2dts. and 
21 grs,, and as (confidering tije feverily of fuch a trial) the 
lofs fuAained by the pieces, feparately or collectively, was 
not very conAderable, it may with reafon be inferred, that 
Aandard gold does not eaiily fuAer abrafion by the fri6tion of 
metal agaitiA metal, or of coin againA coin, efpecially under 
the circumAances which commonly prevail during the circula¬ 
tion of money. 

In the machine No. 1, the pieces of gold were oppofed 
face to face ; it now therefore appeared proper, tliat the fa6ts 
thus afeertained concerning the wear of gold, of diAerent 
degrees of duftility, fhould be farther examined, and corro¬ 
borated by a diAerent method. To cA'edb this, tlie fecond of 
the machines before deferibed, was employed. 

Two hundred pieces of gold, of Ave diAerent qualities, 
were employed in this experiment; twenty pieces of each 
kind were plain and fmooth, the others were Aainped with 
the die already mentioned. The two hundred pieces were 
mingled, and were enclofed within the cubic box. 

Tlie following were the qualities of the gold. I, Gold of 
tiesot the gold. grs. 2. Gold made Aandard by filver. 3. Gold 

mdde Aandard by Alver and copper. 4. Gold made Aandhrd 
by Ane SwediAi cepper. 5. Gold made Aandard by equal 
parts of Ane SwediAi copper and dollar copper. 

After 71720 revolutions of this machine, performed in 40 
hours, the lofs fuAained was found to be as follows: of No. 1. 

the 


ZTperlments 
with machine. 
No. X. 


DiAerent quali- 


Their lofs* 
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the unftamped pieces 92,8 grs. flamped, 95,6 grs. No. 2, 
unfiamped, 63,5 grs. flamped, 60,1 grs. No. 3, unflamped, 

12 grs, fiamped, 11,7 grs. No.4y undamped, IS grs. damped, 

19,2 grs. No. 5, undamped, 13 grs. damped 12,lgrs* The 
total weight of the undamped pieces, before friction, was 
13701,3 grs. Their total iofs, 199,3: the weight of the 
damped, 13679,5; the Iofs 198,7. 

AH the pieces appeared to have fudered more on the edges Edgei wora 
than on the faces; and ihofe which were damped had the im- 
predion more or lefs obliterated or flattened, in proportion to 
their refpeAive degree of duAilityy or to the lofs which 
according to the refult of this experiment, they had rela* 
tively fudained. 

Tbe different pieces, after the experiment, had a curious * ”* 
appearance; for, on the edges, which were become round *^****”'*' eedge; 
and polidied, a Imall regular raifed bead or moulding was 
formed, which furrounded each face, like a frame; and both the faces con* 
faces were become more or lefs concave. ' 

The original diameter of the pieces was alfo diminiflied. The diameter 
nearly according to their different degrees of du6lilily, and ac- <*hnij»illicd, 
cording to the lofs which they had experienced in confequence 
of the operation. 

The meafure of the diameters of the pieces, after the ex¬ 


periment, was, 

Gold 23 car. 3|grs. eight-tenths of an inch and 

Gold alloyed with iilver, nine-tenths of an inch. 

The others varied little from nine-tenths and ^; which 
was lefs, by about ^ of an inch, than the original diameter 
of the pieces; and it was evident, that the pieces of fine 
gold, and thofe confiding of gold alloyed with filver, being 
the mod du6lile, had fufi'ered the grealed lofs, and were mod 
diminidicd in diameter. Upon the whole, therefore, this ex¬ 
periment appears to corroborate what has been afferted con¬ 
cerning the former, viz. that foft or ductile gold fuffers the 
greated lofs, when expofed to friction in contafl with gold 
which is comparatively harder. Thefe experiments for afeer- 
taining the effects ariling from the fridion of coin againd coin 
being gone through, another feries was commenced with the 
apparatus. No. 3, by means of which various pieces were ex- Appantui, 
poied to tlie adiun of certain powders and filings of metals, 3* 
which were feparately fprinkled upon the horizontal table. 

The 
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EXPIEIMENTS ON VARIOUS ALLOYS 09 GOLD. 


VriAion of gold 
hy whitingt 
limd, filingi of 
ftandard gold^ 
and of iron* 


General refults* 


Fine gold lofes 
iti ifflpreflion* 


Very hard gold, 
improper for 
coin: Why* 


The pieces were properly fixed iti their refpeflive fockets 
and framesy and were placed fo as to bear upon the table, 
witb or without additional weights. 

Tlie (able was moved by a wheel and pinion, fo calculated 
as to avoid too rapid a motion; and the revolutions were de¬ 
noted, as in the former experiments, by means of a counter. 

The table was covered with fine powdered whiting, with 
fine white writing fand, with filings of gold made ftandard by 
copper, and laftly filings of iron. The laft three were fixed 
on the table by means of a folution of ifinglafs. Geld of dif¬ 
ferent kinds as before, fiandard filver, and fine copper, both 
flamped and unfiamped, were fubjeded to the different 
trials. 

From the whole of the preceding experiments, made^ with 
the three different machines, viewed and compared together, 
the author infers. 

1ft. That when equal frJflion, afiiftcd by a moderate pref- 
fure, takes place between pieces of coin of a fimilar quality, 
abralion is moft commonly produced in an inverfe ratio to the 
dudility. 

2d. That the contrary effeS happens, when pieces of dif¬ 
ferent qualities rubagainft each other; for then, the more duc¬ 
tile metal is worn by that which is harder,* 

3d. That earthy powders and metallic filings produce 
fimilar effects, and tend to wear the different kinds of gold 
in proportion to their refpfedive degrees of duflility. 

Fine gold, being extremely foft and liudlile, fuftains a con- 
fiderable lofs, under many of the general circumftances of 
friction ; and as at all times it appears certain, that the im- 
preflions which have been ftamped upon it are moft eafily 
obliterated, even when adiual abrafion docs not take place, 
there is much reafon to conclude, that gold of fuch extreme 
duAility is not that which is the moft proper to be formed 
into coin. 

But gold of the oppofite quality, or at leaft fo hard as to 
be juft capable of being rolled and , ftamped, feems to be 
equally improper for the purpofe of coin. For, even fup- 

* Some experiments made at Paris, in 17^0, upon pure and upon 
alloyed filver are concifely mentioned, the rcfults of which appear 
to be nearly the fame as thofe of the prefent experiments upon gold. 
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f>ofing that hard gold fufiered, in every cafe^ lefs by friSion 
than that which is moderately duQile, (which is not however 
the fad,} and allowing that ilandard gold mayp by a mixed 
alloy, be rendered as bard as gold reduced by copper to 
18 carats, without changing the flandard proportion of gold, 
yet it would be very difficult always to make fuch flandard 
gold of an uniform degree of hardnefs. Moreover, by Tome 
experiments which Mr.H. purpoll^ly made at the Mint, upon the 
rolling and (lamping of gold or' diHerenl qualities, it evidently 
appeared, that gold equal in hardnef: to that of 18 carats, 
could not be employed with advantage; for, the additional 
labour which was required ibr the roiling and fianiptng of 
tins hard gold, the frequent failure in making the iinpreflion, 
and the battering and breaking of the dies, fully proved, that 
the expence and difficulty attending the working of fuch 
gold, would by no means be compenfated by any fmall degree 
of durability which it might pollefs over any other. 

The extremes of duftility and of hardnefs being therefore 
equally objeflionable, it follows of courfc, that gold of mo- ^ft/'*^****^ 
derate dudtility mud be that which is the bed adapted for 
coin ; and, as nothing but diver or coppr^r can be employed 
lo alloy gold which is intended to be coined, it may be here 
obferved, that whatever might have been the original motive 
for introducing the prefent dandard of 22 carats, yet it ap¬ 
pears, from the experiments lately deferibed, that this pro¬ 
portion of ^ of the above-mentioned metals, is (every cir- 
cumdance being ronddered) the bed, or at lead as good as 
any, which could have been chofen. 

There is, however, fome diderence in the quality of gold, 
when alloyed with the dandard proportion of diver, of diver 
and copper, and of copper, which requires to be con- 
ddered. 


Gold alloyed with one-twelfth of diver, is of a dne but Gold allayed 
pale yellow; it is very du6tile; it is eadly rolled, and 
be damped without being annealed ; it confequently does 
not require to be blanched ; and, after the complete procefs 
of coining, the furface and every part remains of an uni¬ 
form quality, fo that, by wear, it does not appear of different 
colours. 


Tbefe properties are certainly much to be valued j but the 
objeflions lo this kind of dandard gold arc. 

Id. 
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SXFE&IMENTS OTH VARIOUS ALLOYS OV COLD. 

Ifi. The additional expence attending the ufe of filver as 
an alloy, ' 

2d. The extreme pale yellow colour. And, 

Sd.'Thatj from its great dudilityi it is almofi as liable to 
have the impreffions which have been made upon it obliterated, ^ 
as thofe which have been made upon fine gold, 

AH things being* therefore confidered, gold alloyed only 
with filver, does not appear to be fo proper for coin as may 
at firft be imagined. 

Gold made itandard by a mixture of equal parts of filver 
and copper, is not fo foft as gold alloyed only with filver; 
neither is it fo pale, for it appears to be lefs removed from the 
colour of fine gold than either the former or the following ^ 
metal. 

Gold alloyed with filver and copper, when annealed, docs 
not become black, but brown ; and this colour is more eafily 
removed by the blanching liquor, or folution of alum, than 
when the whole of the alloy confifts of copper. It may alfo 
be rolled and damped with great facility; and, under many 
circumflances, it appears to fuffer lefs by friftion, than gold 
alloyed by filver, or by copper alone. 

But, after it has been fubjected to the ordinary friction 
which muft take place during the circulation of money, it is 
liable to appear of a deeper colour in thofe parts which are 
prominent, and are confequently the mod expofed to fridion. 
Thisdefed arifes from a caufe which will foon be explained, 
but it cannot be regarded as an objedion of any weight. 

The lad kind of dandard gold which remains to be men¬ 
tioned, is that which is alloyed only by copper. This is of a 
much deeper colour than thofe which have been hitherto no¬ 
ticed, and it is flightly harder than either of them ; but ne- 
verlhelefs it is very dudile, provided that the copper be pure. 
It requires to be annealed, and then becomes nearly or quite 
black: which colour is not fo eafily removed by the blanch¬ 
ing liquor, as that which is produced by the procefs ol 
annealing, upon gold alloyed with a mixture of filver and 


copper. 

It fuflTers lefs by many of the varieties of fridion, than gold 
which is alloyed with filver; but, in fome cafes, it feems to 
wear rather more than gold alloyed with filver and copper; 
the difference is not however very confiderable. 

This 
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This fort of Aandard goId» as well as ihat which is alloyed 
with filver and copper, appears commonly, after a certain de* 
gree of wear, of a coppery colour, more or lefs deep, in thofe 
parts which are the moA prominent; and, when coin thus 
alloyed exhibits fuch an appearance, it is frequently and vul- 
g:irly faid to have been in contact with cupper money; and 
fumetimes guineas (saving this appearance have been refufed, 
upon the fuppoiition that they were debafed. But the real 
fa3 is, that when copper conftitutes part or the whole of the 
alloy, it becomes oxidized or calcined upon the furface of the • 
blanks, by the procefs of annealing ; and the blackilh cruft of 
copper, in this Aate, muA then be removed by the folution 
of alum, called (he blanching liquor. Now it is evident, 
that after this operation, the furfaces of the blanks or un- 
unAamped pieces, can no longer be regarded as Aandard gold. 

For, if copper alone forms the alloy, it mu A be dilTulved and 
feparated from the furface of each piece of coin; and the 
fame eifed muA alfo take place, with refpedt to the copper, 
in the alloy formed of copper and filver. So that, in the 
firA cafe, each piece, when blanched, will confiA of gold 
made Aandard by copper, covered with a thin coat of Ane 
gold; and, in the fecond cafe, each piece will be compofed 
of gold made Aandard by filver and copper, coated with gold 
alloyed with ^ of filver, or with half of the Aandard pro¬ 
portion of alloy, fiippofing the filver and copper to have been 
in equal quantities. As. therefore, the Aandard gold of 
which the pieces confiA is always, more or lefs, of a 
deeper colour than the coating or film of the finer gold 
which covers each piece, it muA be evident, that when this 
coating has been rubbed and removed from the raifed or pro¬ 
minent parts, thefe will appear of a very dififerent and deeper 
colour than the flat part or ground of the coin. The reafun 
therefore is fufficiently apparent, why gold which is alloyed 
with filver only, cannot be liable to this blemifii. 

Upon a' comparifon of the different qualities of the three CompanTon of 
kinds of Aandard gold vi liich have been lately mentioned, it ^'“**** 

appears, (Aridlly fpeaking,) that gold made Aandard by 
filver and copper is rather to be preferred for coin; but, 
as gold made Aandard by copper alone is not very much in¬ 
ferior in its general properties, it may be queAioned, whe¬ 
ther the few advantages which are thus gained, will com- 

penfate 
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penfate the additional expence of the filver reqaired for half of 
^ the alloy; and> indeed, any extraordinary addition of filver 
appears to be the lefs neceflary, as there is commonly fome 
filver in the gold which is fent to the Mint, which, being 
reckoned as part of the alloy, contributes to produce thofe be¬ 
neficial efTefls which refult when filver is purpofely added. 

From a general view of the prefent experiments, there does 

not appear to be any very great or remarkable difference in 

the comparative wear of the three kinds of flandardgold, all 

of which fulferabrafion llowly, and with much difficulty; and 

(as it has been already obferved) the difference of wear between 

Extrsorfinsry the two lafi mentioned, is certainly but inconfiderable. For 

lofi fuftained by ihefe reafons, and from the confideration of every other circum- 

our sold coin not , ^ 

imputable to fair Aance,'it mufl be evident, that the extraordinary lofs which 

wear. the gold coin of this kingdom is dated to havefudained within 

a certain limited time, cannot, with even a fhadow of proba¬ 
bility, be attributed to any important defe61 in the compofition 
or quality of the dandard gold ; and all that can be faid upon 
this fubjcdl is, that fotne portion of this lofs may have been 
caufed by the rough impteffion and milled edge now in ufe, 
by which each piec6 of coin a£ts, and is acted upon by the 
others, in the manner of a file. 

The lofs thus occafioned cannot however be confiderable; for 
the quality of the prefent dandard gold is certainly that which 
is well adapted to refid abrafion, efpecially in the cafe of the 
friflion of coin againd coin ; and this is drongly corroborated 
by the obfervations of bankers and others, who are in the habit 
* of fending or receiving large quantities of gold coin from any 

confiderable didance. When a number of guineas, rather 
loofely packed, have been long (haken together by the motion 
of a coach or other carriage, the effects of friftion are obferved 
chiefly to fall upon only a few of the pieces. But it Is not a liUla 
remarkable, that although thefe are often reduced nearly or 
quite to the date of plain pieces of metal or blanks, yet, upon 
being weighed, they are found to have fudained little or no 
' lofs; and from this it appears, that the impreffions have been ‘ 

obliterated, not by an adual ^rafion of the metal, but by the 
depreffion of the prominent parts, which have been forced into 
the mad, and become reduced to a level with (be ground of the 
coin. Pieces of hard gold would not ib eafily fuflTerby depref- 

4 fiem; 
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lion ^ but the real lofs would probably be grealer, they being» 
in the cafe of the fridion ofcein againft coin of fimilar quality, 
more fufceptible of abrafion« 

Upon the whole, there if every reafon to believe, that our 
gold coin fuffers but little byfriflion againli itfelf; and the 
chief caufe of natural and fair wear probably arifos from extra¬ 
neous and gritty particles, to the adion of which the pieces may 
occafionally be expofed in the courfe of circulation. But Bill it 
mud be repeated, that the united effefts of every fpecies of 
friflion to which they may befubjefled, ftdrly andvnavoidMy, 
during circulation, cannot produce any other wear than that 
which is extremely gradual and flow, and fuch as will by no 
means account for the great and rapid diminution which has 
been obferved in the gold coin of this country. 

SECTION II. 

ON THE SPECIFIC GRAVITY OP GOtD WHEN ALLOYED 

BY VARIOUS METALS. 

Difficulties in afcertaining the fpecihc gravities of bodies. The problem of 
particularly from the inaccuracies of balances, the application fpeclfic 
and temperature of water, and the porofity of the obje£t itfelf tended with an. 
Metals vary in their denfity by cading in a mould, by fpeedy 
or ilow cooling, and by hammering. 

Hammering and rolling is an imperfeS remedy, and not ap- Hammering, 
plicable to the brittle metals. 

The effeds of alloys on the fpecific gravity 
intricate, and only capable of being determined by a direft ^ 

trial: for a numerous feries of experiments clearly proved, not fingalarly. 
only that the fpecific gravity of the compound may differ from 
the mean of the component parts, but that the effe^ of the 
fame alloy, indead of being proportionate to the quantity em¬ 
ployed, may differ confiderably from this. To the peculiar Compound 
efieds produced by certain proportions of fome of the metals 
mud be added the effeSs peculiar to certain compound alloys, 
whence artfes an immenfe complicated feries of alterations in 
’ fpecific gravity, never yet invedigated by philofophers. 

With regard to the expanfion or contraSion of the compound, £xpanfion pro¬ 
little alteration appears to be produced by alloying gold with 
^of pure filver, as it produced only an expanlion of 0,10. ’ 

With copper it was 0,66: with equal parts of filver and cop* copper f 
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per the expanfion was 0,67; with iron it was 0,44; with iron 
and copper 0,37* Tin, bifmatb, zinc, and antimony, pro¬ 
duced a contraftion. Lead and biftnuih very much refemUe 
each other in their eflfeAs on gold, and in the irregularity of 
thefe in various proportions. 

Mr. BrtiTon hasobferved, that on alloying gold with of 
copper; a mutual penetration takes place; but in the courfe of 
the prefent experiments the reverfe of this was found. It is 
probable, therefore, that his experiment was made with part 
of a large bar or ingot; as the unequal diffiifion of the alloy, 
the quantity of the metal, and the nature, form and poiition 
of the mould, are all capable of afTefting the fpecific gravity. 
Thus, when the mixture is perfect, the bottom of a bar caft 
in a vertical mould will be of thegreateft fpecific gravity, 
owing to the preflure of the fuperincumbent metal, while the 
quality of both ends appears equal by the aflay. On the con¬ 
trary, if the mixture be imperfed, the lighter metal flowing 
out of the crucible firfl, will render the bottom of the bar in¬ 
ferior both in quality and in fpecific gravity, as was found by 
experiment* 

This unequal diffulion of the alloy through the mafs, the 
exa£t diflribution of which is not fo eafy as may be imagined, 
particularly in large quantities, is the moft frequent caufe of 
the variation in the fpecific gravity of flandard gold. The dif- 
ficully has been confidered, and an allowance made for it, 
called the remedy for the mafler of the mint. Even when 
metals have been completely mixed, if they be kept in fuiion 
under certain circumflances, a reparation, more or lefs perfcft, 
fometimes takes place. This reparation appears to be accord¬ 
ing to the rel£itive affinities atrd fpecific gravities of the two 
metals, and is the foonefl efiefted when the metals have not 
been perfe6ily mixed *. 

Befidethe caufes mentioned there is another, that occafions 
variations more or lefs conliderable in the fpecific gravity of 

* Some compound metals may perhaps be mere mechanical mix¬ 
tures; but lam inclined to believe, that by much the greateft num¬ 
ber are true chemical combinations; and conPequently, when thefe 
laft have been properly formed, a reparation of the component 
metals, by the means above-mentioned, can feldom if ever be ef« 
ft&td. C, H. 

metals. 
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meUls, «nd does not appear to have been noticed. This U long 
continued fridlion, which always produced a diminution in the 
fpecific gravity of the pieces of metal expofed to it. 

Among the other lefs powerful caufes which producp feme RolBaglaoeAs 
alteration in the fpecific gravity of gold, the procefles of rolling, 
and of annealing, may alfe be enumerated; for, in the coarfeAnnetBag^dl* 
of thefe experiments it appeared that the fpecific gravity ^ 

the bars, &c. was in a fmall degree increafed by rolling, and 
that the contrary effect was produced by annealing. 

The fpecific gravity of gold, 23 car. 3^ grs. fine, when rolled 
and fiamped without being annealed, was found to be 19,277 ; 
but, when the fame was annealed, Ihe fpecific gravity was 
19,231, after ilamping. 

» Mr. H. is however, inclin^ to believe, that annealing had re¬ 
duced the fpecific gravity to much lefs than is here Oated; and 
that the fubfequent operation of (lamping liad, in feme meafure, 
compenfated the efiefts of annealing. Fqr» in the experiments 
lately mentioned, it was proved, that the fpecific gravity of 
the pieces which bad not been annealed, was reduced, by long 
continued fri£iion, from 19,277 to 19,171 ; an effeS furpafling 
that which refuhed from annealing by ,060 (19,231 — 19,171 
»,060 ;) and, if heat was the caufe, the reirerfe might have 
been expelled, inafmuch as the annealing heat exceeded that 
which was produced by fridlion ; but, as this was not the cafe, 
he is induced to be of opinion, that the fpecific gravity was 
again increafed, by the rubfequent ftamping of the annealed 
pieces. 

In addition, therefore, to thofe caufes of variation in fpecific ®f 
gravity which are the immediate confequences of hydroftalical^,J^^i^*** 
operations, fuch as, the different height of the column of water, meratel. 
and the changes of temperature to which it is expofedduring 
the experiments, the following, as far as they concern metal¬ 
lic fubftances, may be enumerated, 

1. Imperfedions in the interior of the mafs, which are pro¬ 
duced during the pmeefTes of melting and catling. 

2. The difference of denfity in parts of the fame mafs, re- 
fulting from the quality and quantity of the metal, from the 
nature of the mould, from the more or lefs vertical poGtion of' 
it, and from the height of the column or bar of metal which 

is caff. ' 

3. The 

I 
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'. 0 ^ sxFMiiimriEi vwjitcw* «ir coid. 

ww:i4i9f/'ihiougimtt^^ malk biteiiM 
4. TJbft pttouHar effeds WMdi c^itein metsA proAicei viiMii 
vfed J^ngly or cof^ody m ftlloyv^ tud whtoh are vory diffinent 
from the refults of i^aicaiirtkm.^ 

Heat, wheth^prodaeedl)/frifiton or excited ki aoy other 
nanner. 

AMUettpreci- * As, therefore, the fpecific gravity of metals is liable to be in¬ 
fluenced by fucfa a variety of caufes, it is almoft in vain to expefi 
abfoluteprecifion in the refuits of experiments made by different 
perfons; but, at the fame time, it may be obferved, that by 
proper care and attentron to the above circumftances, a degree 
of accuracy may be attained, fufficient to anfvrer aloioft every 
efeftti purpofe, although, from what has been faid, it mud < 
appear improper to form opinions upon fmall fradlional varia- 
lions* By the experiments which were made, with every poffible 
precaution, upon feparate and intire ingots of gold, reduced to 
(faindard by filver, by fllveraml copper, and by copper alone, 
when cad in an iron mould like a cupel, it appeared, that the 
fpeciflc gravity of each of thefe kinds of fiandard goid is as 
follows. 

Gold made dandard by filver « - • - ] 7,927 

Gold made ftandard by filver and copper - 17,344 

Gold made fiandard by copper - - . - 17,157 

Now, as our gold coin commonly contains filver as part of the 
aHoy, and as at different times this proportion of filver mull have 
Ally diffu. been various, and even confiderabie, particularly when the gold 

of Portugal, which is alloyed with filver, was brought to the 
Mint, it naturally follows that, exclufive of the many other 
caufes of variation winch have lately been enumerated, the fpe- 
•cific gravity of our fiandard gold mull occafionally be different, 

* There can be no doubt but that the effefli of compound alloys 
are, in generalj very diffecent from thofe of each metal feparately 
confidered $ and that fuch metallic combinations or compound al¬ 
loys, like neutral falts, and many other compounds, have peculiar 
properties, which aft varioufly upon the metals to which thefe com- 
fkmnd alloys are added* A great number of accurate experiments 
Vft, however, requifile to elucidate a queftion fo* intricate. 

: It may hem be aifo eb ft rved> that peculiar propcrtleirof com¬ 
pound alloys, prove them to be real chemtc^ combinations* 6% if- 

according 
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according to the relative proportions of filver and copper which , 
compote the alloy and* as the fpecific gravity of gold made 

tlandard by filver is, in the ingot cafl under the above circum- 
flancesf 17«927« while that of gold made fiandard by copper is 
onljr 17,157, fo, according to the relative proportions of thefe 
two metals, when united in the alloy, the fpecific gravity of the 
fiandard gold may vary between the two extremes of 17,927 
and 17,157, although the real quality or value of the (landard 
gold remains unchanged; and indeed, when fomeallowance is 
alfo made for fmall variations arifing from other caufes, the 
range of the different fpecific gravities of gold made ftandard 
by filver and copper, may be confidered as nearly extending 
from 18 to 17. 

There is much reafon to believe, that the fpecific gravity of fine 
fine gold has been too highly efiimated; and hence a notion eftimaied too 
has been too commonly received in this country, ''^hich has 
injurioully and unjuflly been believed on the continent, that tioni injiir:r)Ui 
the fiandard gold of the prefent reign is inferior to that of the 
reigns preceding it. But the real fad is precifety the reverfe. Our nldcoln not 
If a few of the old coins have proved better than fiandard, they 
were much inferior in the aggregate. 



A Memoir on the Appearance of Spedres or Phantoms occafioned 
iy Difettfe, with PJ^chological Remarks. Read 5yNicotAi 
to tfie Roifal Society pf Berlin, on the of February, 1799. 


Philosophers divide the human being into body and On the philofo- 
mind, becaufe the numerous and difiind obfervations wc make Wy 

on ourfelves oblige us to confider man particularly, as well in aod^d. 
refped to his corporeal as his mental fundions. Other phtlofo- 
phers have fuppofed that this fubjed might be treated with 
greater perfpicuity by confidering man as'coropofed of body, 
foul, and mind. There can be no doubt but that thefe, and 
even more diviiions might be invented. Such philofophei's. 


e Thefirft guineas which were coined, or thofe of Gmaxlbs 1L 
and Jambs II. were generally alloyed with ftandard filver; but the 
coins of the fubfequent reigns have been alloyed with copper, added 
to compenfate the deficiency of alloy, or of filver in the gold. 

VoL, VI. —November, 1803. M how- 
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however, have by no means confidered that arbitrary fy Hematic 
divifionfiy do not conHitule an invelligalion of nature, and that 
philofophy often becomes more uncertain the more precifely 
we endeavour to diHinguifh and feparate what nature has 
clofvly united. Sub-clivifions in fpeculation feem as neceflary 
as fences in fields, both are in therofelves unprodu6tive, and 
the more they are multiplied and extended the greater is the 
diminution of the fertility. 

For my part, 1 will confefs, that I do not know where the 
corporeal elTence in man ceafes, or where tlie mental begins; 
though I admit of the dillinflion, becaufe the extreme differ¬ 
ences can be clearly perceived. If we divide man into three 
parts, we fliall be far from removing the difficulties, as we 
fhould be were we even to follow thofe modern philofophers, < 
who regard the thinking fubjeft alone as the real Being (Ego,) 
and conlider all external appearances as confined to the ideas 
of confeious beings. The greateft and moff peculiar difficul¬ 
ties in the philofophic knowledge of the human fubjedt confiffs 
in this, that we have never yet been able clearly and diffindily 
to afeertain the internal affbeiation of thofe Ariking differences 
which we obferve in our being. Neither the rood fubtil phy- 
fiology nor the fineff fpeculative philofophy, have yet been able 
to explain the union of thought and phy ffcal operations. We may 
iixieed doubt whether the labours of our German philofophers, 
though founded jointly upon modern fpeculation and modern 
chemiffry, will be attended with any greater fuccefs. Extreme 
caution is moH undoubtedly requifile to prevent our becoming 
too intimately and habitually acquainted with certain hypothe¬ 
tical notions refpedting things really unknown, fo as to miffake 
them for truths and deduce erroneous conclufions. 

It is much to be feared that the hypothefes and poflulales of 
fpeculation will be of little value in this cafe; though to us they 
may feem very confident and clear, while we regard them only 
in a certain point of view. An attention to experimental proof 
may bring us nearer to our aim, though its perfeA accomplifh- 
fnent will perhaps never be within the reach of human invedi- 
gation. Experiments or faAs may fhew the corporeal as well 
as the mental funflions in feveral lights, andinfuch as we 
never can perceive by mere fpeculation. 

Though it is truly faid that the fird principles of nature are 
placed beyond our reach, yet an endeavour to penetrate into 

the 
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th^ inferior of nature will always prove beneficial to the hu- 
znan mind,; as long as we do not prefume to have completely 
inveftigated the fubjefl; but continue our exertions by uniting 
theobfervations of fads with deliberate reafoning. 

Since men have forgotten that what philofophy has fepa-Thehypethtfis 
rated is not on that account feparated in naturci and fincefrom ^ 

the earlieft ages, the mind and body of man have been confi* ouny difquifi- 
dered as if diflinft from each other, numberlefs qiiefiions have refpcfitai 
arifen which have given room for much controverfy, without 
having met with any fatisfaAory anfwer. For example: Whe« 
ther after the diflblation of the body, the fpirit (or mind) con¬ 
tinues to exift without the body ? Whether the fpirit can a£t 
without the body, and in what manner ? And laflly, it is alfo 
a queftioni Whether, as we confider a diferabodied fpirit not 
only in a (late of feparate continual exiflence, but alfo in a 
fiate of continual exigence and continual aflion amongfi us, a 
mere fpirit and its actions cannot become perceptible to our 
fenfes?—Whether the figure of a fpirit (and in particular that 
of a deceafed perfon) may not be Teen? and, Whether a found 
proceeding from it may not affect the ear of the living? All 
the know'Iedge ufually confidered as poffible to be had of a de-* 
parted fpirit is confined to feeing and hearing; for as far as 
my information extends, the devil is the only fpirit that enjoys 
the privilege of affedling the fenfe of fmell at his departure. 

We have lefs motive for difputing about the abfolute why the nir- 
poflibility of feeing a fpirit, becaufe tlie idea of a fpirit is 
indiflind and vague, and becaufe the words fpirit and body in nerally con- 
coniidering man, do in reality indicate mere relative notions, to be i»* 
It is inconiiflent with every known law of nature to fuppofe^ 
that thofe terms of relation adopted by us foiely for the purpofe 
of invefiigating the nature of man do tbemfelves poflefs any 
feparate and independent'exillence. This argument caufes a 
fufpicion of deceit or impolition always to attach to narratives 
of the apparitions of difembodied fpirits. But thofe who are 
inclined to fee and hear fpirits, are notfatisfied with thisfum- 
snary folution; they appeal to experience, againft which no 
maxim a priori can hold. This only is required, that the ex* 
perience mud be true and well attefled. 

Individuals who pretend to have feen and heard fpirits are Bacthedelufioat 
not to be perfuaded that their apparitions were fimply the crea- 
lures of their fenfes. You may tell them of the impofi lions deiervs to kia* 

M2 that s«fti|****» 
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thal are frequently pradUfedj and the fiillacy which may lead ut 
to take a fpirit of our imagination by moon-light for a corpfe* 
We are generally advifed to feize the gbofts, in which cafe 
it is ofien found that they are of a very corporeal nature.-— 
An appeal is alfo made to felf-deceptioDj becaufe many pcrfons 
believe they actually fee and hear where nothing is either to 
be feen or heard. No reafonable maUj ItHink, will ever deny 
the polfibility of our being fometimes deceived in this man¬ 
ner by our fancy« if he is in any degree acquainted with the 
nature of its operations. Neverthelefs, the lovers of the 
marvellous will give no credit to thefe objedlions, whenever 
they are difpofed to cor Ider the phantoms of imagination as 
realities. We cannot therefore fufficiently collect and authen¬ 
ticate fuch proofs as (hew hew eafily we are milled; and with 
whatdelafive facility the imagination can exhibit, not only to de¬ 
ranged perlbns, but alio to thofr who are in the perfe6l ufe of 
their fenfes, fuch forms as are fcarcely to be diftinguilhed from 
real jbjedls. 

Striking In- j[ luyfelf have exp*^rienced an inllance of this, which not 
ritioiiVf^*by * * only in a prychological, but alfo in a medical point of view ap- 
the luthor. pears to me of the utmofi importance. 1 faw, in the full afe 

of my fenfes, and (after I had got the better of the fright which 
at fird feized me, and the difagreeable fenfation which it 
caufed] even in the greateft compofure of mind, ibr almoft 
two months conftantly, and involuntarily, a number of human 
and other apparitions;—^nay, 1 even heard their voices;—yet 
after all, this was nothing but the confequence of nervous de¬ 
bility,- or irritation, or fome unufual date of the animal fydem. 

The publication of the cafe in the Journal of Practical Me* 
dicine, by ProfelTor Hufrland of Jena, is the uiufe of my now 
communicating it to the Academy. When I had the pleafure 
of fpending a few happy days with that gentleman laft fummer, 
at Pyrmoni, 1 related to him this curious incident. 

NanatWe and But as it is probable he might not didinflly remember that 
rrTandappa^' which I had told altogether accidentally, perhaps indeed not 
ritioBi. very circumilaiitially, fome conliderable errors havd been ad- 

II itted into his narrative. In fuch a ca(e, however, it is more 
nccelTary than in any other, to obferve every thing with 
accuracy, and to relate it with fidelity and didindnefs. I 
(hall therefore pafs over nothing which 1 remember with any 
degree of certainty. Several incidents connected with the ap¬ 
paritions 
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parilions (eem to me of great importance; thoagh we might Mmdveand 
be apt to regard them in a fecondary point of view; for we 
cannot determine of what confequence even a circumfiance of^^edbv mvous 
the mod trivial nature may be, if a^^ny future period'(in cafe indW^oation. 
more experiments o^a like nature are afcertained) Tome fuppo* 
iitionsor conclufions can be made rei^Aing the origin of fuch 
phantoms, or on fome law of the alTociation of ideas accord* 
ing to which they are modified or follow one another. 

I was alfo, which is feldom the cafe, in a fituation to make 
obfer^rations on myfelf. ^ took down therefore in a few words 
what was mofl important, and recounted it immediately to fe- 
veral perfons. My memory, which is extremely retentive, has 
befides treafored up the moft minute circumflances; the more 
on that account, as this t^ory has very often proved the fubjed 
of my impartial c jnfideration, not only with regard to my own 
particular fituation but alio in refpeA to its many pfychologi- 
cal confequences. Its truth will, I hope, require no further 
afluranceon my part, iince a member of this academy (Mr. 

Selle) is an unexceptionable witnefs of it, having, as my phy- 
firian, received a daily account of all that happened to me. 

It would be extremely improper in an aflembly like the pre- 
fent to fpeak much of myfelf; it can only be excufable in this 
particular cafe, where it fervcs to throw greater light on fci- 
entihc inveiligation. 1 mud requeil permiflion therefore to 
notice feveral particulars of my fituation previous to my feeing 
the phantoms, as thofe incidents may have greatly aSe&ed the 
Hate of my body and mind during that time. 

In the lafl ten months of the year 1*^90,1 underwent feveral 
very fevere trials, which greatly agitated me. From the month 
of ^ptember in particular, repeated (hocks of misfortune 
had befallen me, which produced thedeepefi forrow. It had 
been ufual for me to lofe blood by venefefllon twice a year. 

This was done once on the 9th of July 1790, but towards the 
clofe of the year it was omitted. In 1785 I had been fuddenly ^ 
feized with a violent giddinefs, which the phyfician imputed 
loan obftruflion in the fmall mufcles of the abdomen, proceed* 
ing from loo intenfe an application to iludy, and my fedentary 
mani\er of life for many years. Thefe complaints were re* 
moved by a three years cure, and the rigid obfervance of a 
flria diet during that time. In the firft fiage of the malady 
the application of leeches to the anus had been particularly ef* 

f^ive^ 
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Kimtive and ft&ive, and this remedy I had from that time regularly ap* 
pro twice or thrice a year, whenever I felt congeAion in the 

ducedbynerroui head. It was on the of March 2790 that the leeches had 
ladirpoitioiu been laftapplied; the bidding therefore and the clearing of 

the minuter blood-veflelsoyleeches had, in 1790 been lefs fre- 
quenlly obferved than ufual. A circumAance too that could 
not tend to benefit my deplorable fituation was, that from Sep¬ 
tember I had been continually engaged in bufinefs which re? 
quired the fevereA exertion, and which, from frequent inter¬ 
ruptions, was rendered dill more burthenfoine and didrefling. 

In the fird two months of the year 1791, I was much af- 
fe6led in my mind by feveral incidents of a very difagreeable 
nature; and on the 24th of February a circumdance occurred 
which irritated me extremely. At ten o’clock in the forenoon 
my wife and another perfon came toconfole me; I was in a 
violent perturbation of mind, owing to a feries of incidents 
which had altogether wounded my moral feelings, and from 
which I faw no podibility of relief; when fuddenly I ob¬ 
ferved at the didance of ten paces from me a figure,—the fi¬ 
gure of a deceafed perfon. I pointed at it, and alked my wife 
whether the did not fee it. She faw nothing, but being much 
alarmed, endeavoured to compofe me, and fent for the phyfi- 
cian. The figure remained fome feven or eiglit minutes, and 
at length I became a little more calm; and as 1 was extremely 
exhauded, I foon afterwards fell into a troubled kind of (lum¬ 
ber, which laded for half an hour. The viiion was aferibed 
to the great agitation of mind in which 1 had been, and it was 
fuppofed I (hould have nothing more to apprehend from that 
caufe; but the violent adefiion had put my nerves into fome 
unnatural date, from this arofe further confequences, which 
require a more detailed defeription. 

In the afternoon, a little after four o’clock, the figure which 
I had feen in the morning again appeared. I was alone when 
thishappened; acircumdance which, as may be eafily conceived, 
could not be very agreeable. I went therefore to the apart¬ 
ment of my wife, to whom I related it. But thither alfo the 
figure purfued me. Sometimes it was prefent, fometimes it 
vauillied, but it was always the fame danding figure. A little 
after fix o’clock feveral dalking figures alfo appeared; but they 
had no connefiion with the danding figure. I can adign no 
other reafon for this apparition than that, though much more 

compofed 
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eompofed in my mind. I had not been able To Toon entirely to N«rr«tive and 
forget thecaufe of fuch deep and diftreffing vexation, and had rem^haon 
reflcdled on llie confequences of it, in order, if poflible, to 
avoid them; and that thi'* happened three hours after dinner, imagination, 
at the time when the digeftion jufl begins. 

At length I became more compofed with refpe6l to the diC- 
agreeable incident which had given rife to the full apparition; 
but though I had ufed very eKcclIent medicines, and found my- 
felf in other refpefls perfc6lly well, yet the apparitions did 
DOtdiminith, but on the contrary rather enrreafed in number, 
and were transformed in the inoft extraordinary manner. 

After I had recovered from the firft impreflion of terror, I 
never felt myfelf particularly agitated by thefe apparitions, as 
Iconfirlered them to be what they really were, the extraordi¬ 
nary confequences of indifpoiition; on the contrary, I endea¬ 
voured as much as poflible to preferve my compofure of mind, 
that I might remain (iiflin£lly confeious of what patTed within 
me. I oblerved Ihcfe phantoms with great accuracy, and very 
often reflefted on my previous thoughts, with a view to difcover 
Tome law in the aflTociation of ideas, by which exactly thefe or 
other figures might prefent themfelves to the imagination.— 

Sometimes I thought I had made a difeovery, erpecially in the 
latter period of my vifions; but on the whdfe I could trace no 
connexion which the various figures that thus appeared and 
difappeared to my fight had, either w'ith my ftale of mind, or 
with my einployn'ent, and the other thoughts which engaged 
my attention. After frequent accurate obfervations on the 
fubjed, having fairly proved and maturely confidcred it, I 
could form no other conclufion on the caufe and confequence 
of fuch apparitions than that, when the nervous fyfiem is weak 
and at the fame time too much excited, or rather deranged, 
fimilar figures may appear in fuch a manner as if they were ac¬ 
tually feen and heard; for lliefe vifions in my cafe were not the 
confeqtjence of any known law of reafon, of the imagination, 
or of the otherwife ufual afTociation of ideas; and (uch alfo is 
the cafe with oilier men, as far as w^e can reafun from the few 
examples wc know. 

The origin of the individual piAures which prefent 
themfelves to us, mufi undoubtedly be fought for in the 
ftrudlure of that organization by which we think; but this will 

always. 
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always remain no lefs inexplicable to us than the origin of 
thofepowersby which confcioufnefs and fancy are made to exift. 

The figure of the deceafed perfon never appeared to me 
after the firll dreadful day; but fcveral other figures (hewed 
themfelves afterwards very difiin^Iy;. fometimes fuch as I 
knew, moAIy, however, of perfons I did not know, and 
amongA thofe known to me, were the femblances of both 
living and deceafed perfons, but tnoflly the former: and I made 
the obfcrvation that aequaintance with whom I daily converfed 
never appeared to me as phantafms; it was always fuch as 
were at a difiance. When thefe apparitions had continued 
fome weeks, and I could regard them with the greatefi com- 
pofure, I afterwards endeavoured, at my own pleafure to call 
forth phantoms of fcveral acquaintance^ whom 1 for that rea« 
fon reprefented to my imagination in the moft lively manner, 
but in vain.—For however accurately I pictured to my mind 
the figures of fuch perfons, I never once could fucceed in my 
defire of feeing them extern^dij/; though I had fome fhort time 
before feen them as phantoms, and they had perhaps after¬ 
wards unexpe6iedly prefented themfelves to me in the fame 
manner. The phantafms appeared to me in every cafe invo¬ 
luntarily, as if they had been prefented externally, like the 
phenomena in nature, (hough they certainly had (heir origin 
internally; and at the fame lime I was always able to difiin- 
gui(h with the grcatcA precifion phantafms from phenomena. 
Indeed, I never once erred in this, as I was in general per, 
fc£lly calm and felf-colleded on the occafion. I knew ex* 
tremely well, when it only appeared to me that the door was 
opened, and a phantom entered, and when the door really 
was opened and any perfon came in. 

It is alfo to be noted, that thefe figures appeared to me at 
all times, and under the moft different circumftances, equally 
diftinft and clear. Whether I was alone, or in company, 
by broad day-light equally as in the night time, in my own as 
well as in my neighbour’s houfe; yet when I was at ano- 
ther perfon’s buufe, they were lefs frequent, and when I 
walked the public ftreet they very feldom appeared. W^hen 
1 (hut my eyes fometimes the figures difappeared, fometimes 
they remained even after I had clofcd them. If they vaniflied 
in the former cafe, on opening my eyes again, nearly the 
fame figures appeared wdiich I had feen before. 


I feme- 
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I (bmetimes converfed wkh my phyfician and my wife| con- MimtWe tni 
cerning the phantafros which at the time hovered around me; 
for in general the forms appeared oftener in motion than at duced by nervous 
reft. They did not always continue prefent—they frequently indifpofition. 
left me altogether, and again appeared for a (liort or longer 
fpace of time, iingly or more at once; but, in general, fe- 
veral appeared together. For the moft part I faw human 
hgures of both fexes; they commonly pafTed to and fro as if 
they had no conneftion with each other, like people at a fair 
where all is buflie; fometimes they appeared to have bufinefs 
with one another. Once or twice 1 faw amongft them per* 
fons on Imrfeback, and dogs and birds; thefe figures all ap¬ 
peared to me in their natural hze, as difliniflly as if (hey 
had exided in real life, with the feveral lints on ihe unco¬ 
vered parts of the body, and with all the different kinds and 
colours of clotlies. But I think, however, that the colours 
were fomewhat paler than they are in nature. 

None of (he figures had any diflinguifliing charafleriftick, 
they were neither terrible, ludicrous, nor repulfive; mod of 
them were ordinary in their appearance,—feme were cvea 
agreeable. 

On the whole, the longer I continued in this date, the 
more did the number of pliantafms encreafe, and the appa¬ 
ritions became more frequent. About four weeks afterwards 
1 began to hear them fpeak : fometimes tlie pliantafms fpoke 
with one another; but for the mod part they addrefled them- 
felves to me : thefe fpecches were in general (hort, and never 
contained any thing difagreeable. Intelligent and refpefied 
friends often appeared to me, who endeavoured to confole roe 
in my grief, which dill left deep traces on my mind. This 
fpeaking 1 heard mod frequently when I was alone ; though 
1 fometimes heard it in company, intermixed with the con- 
verfation of real perfons; frequently in (ingle phrafes only, 
but fometimes even in conne£lcd difeourfe. 

Though at this time I enjoyed rather a good date of health 
both in body and mind, and had become fo very dimiiiar with 
thefe phantafms, that at lad they did not excite the lead dif- 
agreeable emotion, but on the contrary afforded me frequent 
fubjedts for amufement and mirth; yet as the diforder fenfibly 
encreafed, and the figures appeared to me for whole days to* 
gether, and even during the night, if 1 happened to awake, 

I had 
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Narrative and I had recourfe to feveral medicineci and was at lad again 

^eare/pro- obliged to have recourfe to the application of leeches to the 

duced by nerroui anus. 

indifpofition. Thii.was performed on the 20th of April at eleven o'clock 

in the forenoon* I was alone with the furgeon, but during 
the operation, the room fwarmed with human forms of every 
defcription, which crouded fad one on another; this continued 
till half pad four o'clock, exactly the time when the digedion 
commences, I then obferved that the figures began to move 
more flowly; foun afterwards the colours became gradually 
paler; every feven minutes they lod more and more of their 
intenfity, without any alteration in the didinfl figure of the 
apparitions. At about half pad fix o'clock all the figures 
were entirely white, and moved very little; yet the forms 
appeared perfectly didindl; by degrees (hey became vifibly 
Icfs plain, without decreafing in number, as had often formerly 
been the cafe. The figures did not move off, neither did they 
vanifli which alfo had ufually happened on other occafions. 
In this indance they diffolved immediately into ajr; of feme 
even whole pieces remained for a length of timci which alfo 
by degrees were lod to the eye. At about eight o’clock there 
did not remain a vedige of any of them, and I have never 
fince experienced any appearance of the fame kind. Twice 
or thrice fince that time I have felt a propenfity, if I may be 
fo allowed to exprefs myfelf, or a fenfation as if I faw fome- 
Ihing which in a moment again was gone. I was even fur- 
prifed by this fenfation whild writing the prefent account, 
having, in order to render it more accurate, perufed the papers 
of 1791, and recalled to my memory all the circumdances of 
that time^ So little are we fometimes, even in the greateft 
compofure of mind, maders of our imagination. 

* This is an exa£l narrative of the apparitions which I ob¬ 
ferved during tbe difordered date of my nerves: and I (ball 
now add a few obfervations, partly with the intention of ex¬ 
plaining their origin from other obfervations made on m} ft^If, 
and partly with a view of pointing out at lead Tome didant 
pfychological confequences, which might be deduced from this 
remarkable cafe, 

Experience (hews that we may, in various manners ima¬ 
gine that we fee figures, and even hear them when they do 
not really exid. 

Id 
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iftr And commonly this may happen in dreams.—The Narrative and 
manner of dreaming is different in every individual and pro¬ 

bably depends on the joint effefls of the powers of inlellefl, dueed by nervnui 
and thofe by which the irnpreflions of the fenfes are received, *B<t»fpwfinon. 
and thefe are modified by the Hate of the fyfiem at each par¬ 
ticular time* I have m^felf made fonic remarkable obferva- 
tions on the nature of my dreams, and compared them with 
Tome obfervalions on that fubjefl which Jiave been commu¬ 
nicated to me by others, 

2d. In every degree of mental derangement till abfolute 
infanity. 

3d. In fevers of the brain, which for a fliort time, or at 
certain intermitting periods, occafion a delirium. 

A-tl). By tlie mere power of imagination without any fever, 
when in other refpefls the judgment is perfeftly found. In 
this cafe it is very difficult to difeover the truth, unlefs w'c 
combine an accurate habit of obfcrvalion with the moft im¬ 
partial fcruliny. 

Infiances arc loo frequent in which we are impofed upon, 
not by the imagination, but by delufion of the judgment. 

How many are there, who prefer the marvellous and affume 
an air of importance, when they have an opportunity of re¬ 
lating wondetful things of themfelves—How few are there 
who endeavour to divefi themfelves of prejudice, or to check 
their imagination ; and fiill fewer are they who are accurate 
in their obfervations, efpecially in fuch as relate to them- 
felvcs; even thofe who have fufficienl firmnefs to adhere 
firidlly to the (ruth form an inconfiderable number. Hence 
it is, that when a perfon relates any firangc incident, he 
either detracts or magnifies, and will even fancy that he has 
verified Tome fa^ls, which he has invented only at ihe mo¬ 
ment (hat he relates them. This lafi is the cafe with a clafs 
of men who obfiinately perfifi in their own opinions, and fre¬ 
quently affert more than they can fupport, merely with a 
view to maintain what they have once advanced. All the 
above mentioned circumfiances feem to have coincided in the 
celebrated vifions of Emanuel Swedenborg. He delighted in 
fpeculation and myfiical ttieology; he had formed a fyflem 
for himfelf in which ghofts were neceffary, and it was his 
primary view to e(labli(h this wonderful fyfiem. It is pof- 
fible that he may have feen phanlafms, the more fo as he 

Hudied 
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^*”*k^* ***** fludied much^ and was a gveat eater. ^ But in order to 
fpeareipro' appear a prodigy to the world, he embelliflied his^^fions 
dond by nervous on which he wrote voluminous treatifes, by creating new 
indifpofition. imagesT in conformity with his own fydem. 

Lafily, thofe who are moil converfant with the marvellous^ 
give but a very indiAin£t idea of their vifions. This I have 
found in converfation with perfons who in other refpedts were 
very worthy characters, but who were great admirers of the 
what are termed occult fciences, which they cultivated to 
fuch a degree, that to give you a notion of it here would 
feem prepoilerous. I have frequently difeourfed on fpirits, 
and the feeing of fpirlts, with a perfon who ranked very high 
in the fchool of fecret wifdomj but who was otherwife a man 
of a very limited capacity, and rather ignorant in all thofe 
fciences which enlighten the mind. This perfon told me 
amongfl other things that he fliould feel very unhappy, were 
he not continually in company with fpirits. As I have al« 
ways taken a pleafure in the clear developcmcnt of human 
opinions, however abfurd they may appear, I was defirous to 
learn in what manner he faw the fpirits, and how he came 
into company with them i —But here he would not allow of the 
appearance of any corporeal forms; he aflured me that fpirits 
were only to be leen with the eyes of the fpirit: {ken he added 
in a very ferious tone, ** ]u(l as the human foul is Naepkaefch, 

" or a branch taken off the tree, fo are all fpirits branched off 
from the fupreme fpirit, as it in the aftringent motion com- 
pretTed its being.’* On nearer enquiry I could eafily per¬ 
ceive that he entertained a confufed notion of the cabalitlick •. 
ontology of Spinoza, and that he imagined all the powders in 
nature to be fpirits. What he meant to fay therefore, was 
neither more nor le(s than that he Ihould feel unhappy, did he 
live in a world where nature was perfectly inanimate; if he 
could not think that every thing around him was in the con¬ 
tinual and mutual exerci/e of its powers. In this belief then 
he peopled all fpace with fpirits, nearly in the fame manner 
as the antient mythology peopled the woods with Dryads and 

• On this fubjeCt, the review of Swedenborg's Works in the 
gemeint Dtuifebi vol. 107, p. 15, is very interefting. 

In it the refcmblance of Swedenborg's fyftcm, with the vifloni of 
the German enthuhaft, Johann Teonhart, is clearly accounted for: 
he alfo was a great eater. 


4 
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IJflinadryads. Indeed, every tlung properly confidered, the Narrative and 

t)pini(»u>r my cabalift is not quite fo very abfurd as you may 

iiippo(?$ for in reality, the word power is with the [ihilofopher duced by servoui 

only that which the x is to the mathematician; and, if 1 be 

not altogether midaken, the mathematician can with hit Xg 

bring more clear truths to light, than the philofopher by the 

word power. If a given power cannot be rendered fubfervicnt 

to dedu£tion« fo that, like Newton's calculus, it fliall perfedly 

accord with experience; nothing more will be determined or 

explained by the mere word power, than by the word fpirit; and 

1 doubt much whether the new judicious Kantian fyAem of 

Dynamic natural philofophy, which conhders all bodies as 

mere aggregates of powers^ would not rather cut the gor- 

dian knot than unravel it. 

It is not very uncommon that by a derangement of the 
corporeal powers, even without infanity and inflammatory 
fevers, apparitions do ftrike the eye externally, which are 
only internally theproduAion of the imagination. The expe¬ 
rience of this may teach us a leflbn of forbearance, not raflily fo 
confider as impodors thofe well difpofed perfons who believe 
they have feen apparitions. But as manifold experience (hews 
us how far the human imagination can go in the external 
leprefentation of pidures; it may alfo adroonilh thofe well- 
diipofed perlons not to aferibe lo their viiions any degree of 
reality, and dill lel> to confider the effeAs of a difordered 
(ydem, as proofs that.they are haunted by fpirits. 

I'iic celebrated Judus Mofer frequently believed that he 
faw flowers. Another of my acquaintance fees in like man¬ 
ner, at times, mathematical figures, circles, fquares, &c. 
in different colours. More examples of this kind may per- 
ha|)s be found in Moretz's Magazine, in Krueger's Expe¬ 
rimental Pfychology, and in Bonnet's Pfychological writings. 

The hearing of founds is a cafe which feldomer occurs. My 
much-lamented friend Mofes Meudeljohn had, in the year 
1792, by too intenfe an application to dudy, contracted a 
malady, which alfo abounded with particular pfycbological 
apparitions. For upwards of two years he was incapacitated 
from doing any thing; he could neither read nor think, and 
was rendered utterly incapable of fupporling any loud noife. 

If any one talked to him rather in a lively manner or if he 
Jiimfcif happened to be difpofed to lively converfation, ho 
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fell in Iho evening into a very alarming fpecies of catalepfla, 
in which he Taw and heard every thing that paife^ around 
him, without being able to move a limb. If he had heard any 
lively converfation during the day, a (lentorian voice re¬ 
pealed to him while in the lil, the particular words or fylla- 
bl,es (hat had been pronounced with an impreflive accent, or 
loud emphatic lone, and in fuch a manner that his ears re« 
verberate. 

Seldom as it may happen, that perfons believe they fee 
human forms, yet examples uf the cafe are not wanting. 
A refpedable member of this academy, diftinguiflied by his 
merit in the fcience of botany, whofe truth and credibility 
are unexceptionable, once faw in this very room in which 
we are now aflembled, the pbantafni of the late prefident 
Mauperluis. A perfon of a found and unprejudiced mind, 
thongli not a man of letters, whom 1 know well, and whofe 
word may be credited, related to me the following cafe. As he 
wa!» recovering from a violent nervous fever, being dill very 
weak, he lay one night in bed perfedly confeious that he 
was awake, when the doorfeemed to open, and the figure of a 
woman entered, who advanced to his bed-fide. He looked 
at it for foine moments, but as the iight was difagreeable, he 
turned himfclf and awakened his wife; on turning again how¬ 
ever he found the figure was gone. But out of many cafes I 
have never known an indance like my own, in which any per- 
fon had for aimed two months condantly beheld fuch vifionary 
forms, and Teemed even to have heard them; except it was 
that of two young ladies, who, as I have been credibly in¬ 
formed, frequently faw' appearances of this nature. 

1 am by no means infendble to a certain feeling which ad- 
moniflies me of the impropriety of talking fo much of myfelf 
in an aflc>mbly like this; but tince I tranfgrefs only with afei- 
entidc intention, to contribute to the knowledge of the effefls 
of the human imagination, I mud endeavour to fupprefs this 
feeling. I may look for pardon, 1 trud, from thofe who know 
and rrfpc£t every thing which tends to enlarge the dock of 
human knowledge, even if I fpeak more of myfelf. For, 
when I proceed todeferibe the date of my imagination, and the 
nature of the apparitions during a previous malady, it will be 
merely with an intention to diew the apparitions which fom 
the fubjedt of this lefiure in a Icfs wonderful point of vJeWj 

and 
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and hy that means perhaps to contribute In fome degree to the NamtWe tad 
illuftration of fo (Irange an incident. fpeSrti pro- 

I tnufl obferve that m)'imagination poflefTes in general a dacedbf nervous 
great facility in pi£luring. I have for example Ikelched in 
my mind a number of plans for novels and plays; though I 
liave committed very few of them to paper, becaufe I was 
I<Ts folicitous to execute than to invent. I have generally 
arranged thefe outlines when, in a chcarful flate of mind. 

1 have taken a folitary'walk, or when travelling I have fat in 
my carriage, and could only find employment in rnyfelf and 
my imagination. Confiantly and even now do the different 
pcrfons whom I imagine in the formation of fuch a plot, pre- 
fent thenifelves to me in the moft lively and difiinfl manner; 
their figure, their features, their manner, their drefs, and 
their coniplexionj are all vifible to my fancy* As long as I 
medilale on a fixed plan, and afterwards carry it into eflefl,— 
even when I am often interrupted, and muft begin it again 
at different limes, all the afiing perfons continue prefent in 
the very fame form in which my imagination at firfi produced 
them. 1 find rnyfelf frequently in a ftate betwixt fleep- 
ing and waking, in which a number of pictures of every 
defetiption, often the Arangeft form^, fhew themfelves, change 
and vanifli. In the year 1778, I was afllidled with a bilious 
fever, which, at times, though feldom, became fo high as 
to produce delirium. Every day towaids evening, the fever 
came on, and if 1 happened to lliut my eyes at that time, 1 
could perceive that the cold fit of the fever was beginning 


even before the fenfation of cold was obfervablc, Tliis 1 
knew by the diftin£l appearance of coloured pictures of lefs 
than half their natural fize, which looked as if in frames. 
They were a fet of lanJfcapes compofed of trees, rocks, and 
other obje6ls. If I kept my eyes fliul, every minute fbme al¬ 
teration took place in the reprefentatiun. Some figures va- 
nifhed, and others appeared. But if 1 opened my eyes all 
was gone; if I (hut them again I had quite a different land- 
feape. This cafe was therefore entirely different from what 
afterwards in the year 1791, when the figure remained un¬ 
changed during the opening and fhutting of the eyes. In 
the cold fit of the fever 1 foraetinies opened and (hut my 
eyes every fecond for the purpofe of obfervation, and every 
time a different pidure appeared replete with various ob- 

jefls 
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KamdTe and je£lt which had not the lead refemblance with ihofe that ap« 
“ peared before. Thefe piflures prefented themfelves without 
dttced hf^rvout interruption, as long as the cold fit of the fever laAed. They 
indi^fition* became fainter as foon as I began to grow warm, and when 

I was perfectly fo, all were gone. When the cold fit of the 
fever was entirely pad, no more pifiures appeared; but if 
on the next day I coulc^again fee pidures when my eyes were 
fhut, it was a certain fign that the cold fit was coining on. 
I mud further obferve, that when I either think deeply on 
a fubjedj or write attentively, particularly when 1 have exert¬ 
ed myfelf for fome time, a thought frequently offers itfel^ 
which has no conneflion with the work before me, and this 
at times in a manner fo very lively, that it feems as if ex- 
prelTed in a£tual words. 

This natural vivacity of imagination renders it left wonder¬ 
ful, that after a violent commotion of mind, a number of 
delufive pictures fliould appear for feveral weeks in fucceflion. 
Their leaving me on the application of leeches, diews clearly 
that fume anomaly in the circulation of the blood was con- 
neded with the appearance of thofe phanlafms; though it 
may perhaps be too hady a conclufion to feek for their caufe 
in that alone. It feems likewife remarkable, that the be«> 
ginning of the apparitions, after the didurbance in my mind 
was fettled, as well as the alteration which took place when 
they finally left me, happened exaAIy at the time when 
digedion commenced. It is no lefs remarkable, that the ap¬ 
paritions before they entirely ceafed, lofi their inteiifity of 
colours; and tliat they Aid not vanifli or change as formerly, 
but Teemed gradually to difiblve into air. 

Had 1 not been able to di^inguifh phantafms from pheno¬ 
mena. I mud have been infant. Had I been fisnatic or fu- 
perditioiis, I (houldhave been terrified at my own phantafnis. 
and probably might have been feized with fome alarming 
diforder. Had 1 been attached to the marvellous, I (hould 
liave fought to magnify my own importance, by afierting that 
I had feen fpirits; and who could have difputed the fads with 
me? The year 1791 would perhaps have been the time to 
have given importance to thefe apparitions. In this cafe 
however, the advantage of fijund philofophy, and deliberate 
ubfervation may be feen. Both prevented me from becoming 
either a lunatic or an enthnfiad; with nerves fo drongly ex¬ 
cited 
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oUed, and blood To quick in circulation, either tQisFortane HarratTfc an! 
“fn'ghthave eafily befallen me. But I confidered the phan- 
tafms that hovered around me as what they really were, nervoat 

namely, the edeAs of difeafe; and made them fubferAMent to i^fpoidoa* 
my obfervations, becaufe I confider obfervation and refleftion 
as the bails of all rational philofophy. 

Our modern German philofophers, will not allow that 
obfervation ought to be admitted in theoretical philofophy. 

Hence arofe Kants' Tranfcendental Idealifm, which at lail 
degenerated into the grofs enthuliaftic idealifm; which is 
found in Fichte's writings. This philofopher confiders all 
external obje£is as our own produflions. “ What we con- 
" fider as things independent of us are,” according to him, 
no more than our own creatures, which we fear, admire 
** and deflre; we believe our fate to be dependent on a 
fhadow, which the fingle breath of a free being might 
** deftroy.” Thefc are Mr. Fichte's own words*. 

The mere picture in the mind, without external experience, » 

would never be fnfhcient to afford us a convincing proof, 
whether we faw phenomena or plmntafms. The critical 
philofophers maintain, that knowledge deduced from obferva-* 
tionjs merely enipirick, and therefore not to be depended on; 
it is perha()s true that nature has afTigned us no greater 
certainly than tliis refpefling our ideas. But could we be truly 
confeious of our grounds of' reafon, if the appearances called 
external, which follow laws that do not depend on the re* 
prefentalions in our mind, did not continually agree with thofe 
Teprefenfations ? Are we potrefTed of any other criterion i 
Does not the great theoretical philofopher, when he fees 
every thing yellow, conclude that his eye is jaundieed; or 
when every thing appears black to him, that his brain ii 
affected ? In Ihefe cafes he does not trull his imagination or 
mental powers alone. 

I may here apply the confideration of the illufions which 
I witnelTed. I am well aware that no general conclufiont 
can be drawn from a Angle iaflance; but Aill the experience 
of a (ingle cafe, if accurately obferved and faithfully deferibed, 
is fuflibient to deflroy hypolhefes which have too long been 
honoured with the name of fyAems. 


« Fichte’s Appeal, p» 44. 
VoL. VI.— November, 1803. N 


According 
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-According to Fichte^ fince during tbe'fituation I have above 
fpeftrn pro* defcribed, I was in other rcfpeds in the perfeft afe of my 
pcfvous reafon, as well as the perfons who were really about me; as 
™ ’ the apparitions which I faw, as well as Ihofe which are con- 

fidered as realitiest were the one as well as the other, my 
own produftions;—Why then were my creatures of both 
kinds fo etTentially dtlFerent ? 

My judgment fliewed me this plainly, by conclulions 
founded on the previous courfe of obfervations, Tlie greateft 
modern idcalitis who depend fo much on the confulion in 
which they have involved themfelves by the fuppofed depth 


of their fpeculations, will certainly never pretend that both-^ 
perceptions w^ere of the fame nature; fince if fo, I could 
not have invefiigated their difference? fiul by what means 
could this be done ? 1 obferved that real perfons followed in a 
determinate order, by external laws that do not depend on 
me, in an order that I myfelf inuft continually follow, as was 
evident from my fenfe of confeioufnefs. 1 could all'o lay hold 
of the real objefls, as well as of myfelf. Neither of thefc 
circumflances was, however, the cafe with the phantafins; 
1 bad always found it fo in the confianl obfervatiuii of niyfcif, 
of the apparitions without me, and in my own conreioufners. 

The phantafms, as well as the phenomena, no doubt, lay in 
my mind; but 1 am neceflarilycompelled to aferibeto the Latter, 
the fame reality which I am obliged to aferibe to my fell; viz, 
fomething that does not lie in my mind alone; fomething that 
alfo cxifis without my mind; famething inciepeiident of my 
confcioulnefs, winch determines the nature of my idea; 
fomething which vve formerly ufed to call the thing iil'tl/, l>c- 
Ibre the critical philofophy fu unjiiftly reprobated this uncx- 
coptiouable term. On the contrary, however, I could not 
aferibe this fame reality to the illufion ; 1 could form no other 
conclufion, than that they originated in my internal coniciouf* 
nefs alone; in a confeioufnefs which was alfo difordered, 
as 1 might jufily conclude from the obfervations I made on 
royfelf. 1 repeat, that both the phenomena and the phan- 
lafms exified in my mind: if I had not been able to difiingnifii 
between them, I mufl have been infane. By what means 
could 1 difiinguifl), if I did not attribute reality to the 
former;—and that theypofiefled reality, I inferred from ob¬ 
fervations 
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fcnrationi to which I am fiill inclined to give confidence, 
until Mr. Fichte can more clearly convince me that it 'ought 
in no cafe to be depended on. 


na 


m. 

% 

Andyfisqf Ambergris; by Ci(. Bouillon La Grang£*. 

It is an opinion now generally adopted, that ambergris isAmherydifounl 

formed in the Aotnaeli of tiie cachaloti or fpermaceti wliale, of the phyleter' 
phyfeicr vmcrovcphalus^ and appears to be a product of its macrocephilu*. 
digeliivc tacullies. 

Dr. Swediaur has fliewn, in his inquiries into the nature Beaks of cuttfe- 
and origin of ambergris, that the beaks of the cuUlefilh, in- ^0“"^;« ■!* 
terfperfed ttiroughout all the large pieces of ambergris, that 
are found fwimming on the fea, or cad upon the (hore, as 
well as thofe extracted from the bellies of whales, belong to 
the fpccies called by Linneus fepia oBopodia^ The exiftence 
of thefe beaks and olTier foreign fubdances in ambergris 
evidently proves it to have been originally in a foft or fluid '''hmee It mufi 
dale. Dr. Swediaur afferls, that the whale, in ^he belly of 
which ambergris is found, is the fame fpecies as that from The fperniAacl 
which fpermaceti is extradlecl, which appears to 
fnacroccphalus of Linneus; and tecds chiefly on the large fpecies 
of cuttlelifli. The ambergris is found in the intedinal canal 
of this fi(h ; it is a fource of difeafe to ilf; and after it iduesOcMtiAnsa 
from the cavity in which it had been included, it gradually 
acquires the folidity it is known to polTefs. 'm 

Ambergris is found in the Indian Seas, near the Moluccas, «»c*"t**’n* 
Maldivia Idands, and Madagafcar, on the coads of China 
and Japan, and from Jolo to the Philippine lilands. It is Indian Ocean 
frequently collefled on the fhores of the Ifland of Maragnan, 
or of Brazil; but more commonly on thofe of Africa, toward Of Braill, 
cape Blanco, the gulf of Arguin, the bay of Portendie, and and aifoof 
on foine other Idands, that extend from Mofambique to the 
Red €ca. 

a AnnaUs dt CbhnUf No. 139. or XLVII. 68. 

f Is it not rather the effeft, than the caufe of difeafe ? J. C. 

N 2 From 
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Tkc inkabltatttt 
•f the Sambaltas 
leekibrhoiitbe 
Aon after 
ftormi by the 
fmell. 

Certain birds 
and ocher 
animals fond of 

t* 


From ihe accounts of various travellers, the inhabitants df 
the Samballas feek for it in a Angular manner: they hunt it by 
fcent. After a florm they run along the (bore, and if any 
ambergVis be thrown up, they find it by the fmell. There are 
certain birds and other animals on thofe coafts, that are very 
fond of ambergris, and, altra£led from a diftance by its fmell, 
they fearcb for it to eat. 


Certainly a 
vegetable pro¬ 
duction. 
Bccrennents of 
fome animais, 
particularly of 
the OK and p'g, 
refemble it in 
fmell. 

Cowdang called 
in fome places 
native muflc. 
External quali¬ 
ties of amber 
grii. 

Its odour more 
powerful as it 
grows old, or 
when mixed 
with other per- 
lumei. 

Matks of good 
ttnbcrgrii. 


There is no doubt, that ambergris is a vegetable produflion. 
Many fubflances refemble it greatly in fmell, fuch as the ex¬ 
crements of mammiferous animals, particularly thofe of the 
ox and the pig. I have found, that cowdung dried in the fun, 
has a fmell much like that of ambergris, and even of mulk, 
whence in fome countries this fubftance, fo prepared, has re¬ 
ceived the name of native m^fk, 

Ambergris, ambragrifea, is a light fubftance, fwimming on 
water, folid, opaque, of an aflien gray colour (Ircaked with 
white and yellowifli brown, flightly odoriferous, its odour dif- 
plaving itfelf more as it grows old, or when it is mixed with 
mulk or other aromala, as is done in preparing perfumes or 
odoriferous waters. 

In its natural fiale good ambergris is known by adhering like 
wax to the edge of a knife with which it is feraped, retaining 
the impreffion of the teeth or nails, and emitting a fat odori¬ 
ferous liquid on being penetrated with a hot needle. Though 
folid, and in general brittle, it is not hard enough to take a 
polidi; but on rubbing it with the nail it becomes as fmooth 
as hard foap. 


The older chc. GeoflVoy, Neumann, Grim, and Brow, have clafTed am- 
among among the bitumens. The analyfis made of it by thefe 

mem. chemifis was inadequate to determine its nature. Ambergris, 

it b Geofiroy, melts into a refin of a yellow-or gold colour; 
ekohol, ^ kindles, and burns with flame. Spirit of wine does not difltdve 


and hp dlftilli- 
ll«u 


it entirely; a black fubflance like pitch being left, on which 
it.does not afl. When it is dilTolved, it lets fall after fome 
time A white cloudy fediment, which graduaMy coagulates, 
and grows thicker and thicker. This coagulum^ on drying^ 
changes to a fhining foliated earth, nowife difierent from 
fpermaceli. 

On diftillation, according to the fame chemifi, ambergris 
yields at firft an infipid phlegm, then an acid fpirit or liquor 

and 
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mi B very odoriferous yellow oil, with a fmall portion of a 
volatile acidofaline fait; and lafUy, a (hining black bituminous 
fubftance remains at the bottom of the retort. Hence weThUanaTyfiitu- 
fee this analyfis, which does not differ from thofe related by 
all other chemifts, requires to be revifed, in older to give us 
determinate ideas of the nature of this lingular fubflance. 

It is perhaps neceflary to apprife thofe, who wiAi to repeat Ncccfliiry to be 
thefe experiments, that they (liould pay great attention to the 
choice of the ambergris. Many varieties are found in the Many vtrletiea 
fliops, the different kinds of which are diftinguiflied by their ®^‘**"^**®^ 
price. No doubt this fubflance is fabricated, as cailor is 
in fomc parts of Germany. Bayen aflured me, that he had Fabricated by 
feen it made at Frankfort: and it is well known that this * 

father of chemiflry fawclearly, and that his memory was not apt 
to deceive him; and, what is very rare among travellers, that 
he never told a lie. 

I have examined feveral fpeeimens of the ambergris of the Diflferencei of 
fliops : fome varied in fpecific gravity, were more or lefs deep *h«fe toneuci. 
in cx>loiir, had very little fmell, and were flexible; others were 
of an athen gray colour, and tolerably hard ; and fome were 
alroofl flony, fcarcely at all foluble in alcohol, and void of 
fmell. 

The ambergris I analyfed was not purchafrd from the Ihops; 
and, on comparing it with tliai in the cabinet of the Mufeum, 

I could find no difference, cither in colour or in fmell. 


Phyfical Properties. 

It is of an aflien gray colour, internally variegated with a Iti eotourj fineB, 
few yellow flreaks, of a fweet and plcafing fmell, foftening teaturt, 
between the fingers; when reduced to a fine powder it is of 
a deeper colour; pounded in a glafs mortar it agglutinates, 
and adheres to the pefile. 

Of a flat and almoft infipid tafle, exhibiting the fame ap- taAe, 
pearances as wax when chewed between the teeth. 

Its fpecific gravity is to that of water as 944 or 849 to rpecltk gravity. 

1000. 

According to Briflfon, the fpecific gravity of ambergris it 
9263; the weight of the French cubic inch, 4gros 38 grs.; that 
of the cubic foot, 64 lbs. J4oz. 3gr. 47 grs. * 


* The fpecimens of ambergris, on which BrifTon made Lit rx- 
perimentt, were taken from the king's collcAion* 

The 
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It barns entirely 
swsy* 


Mclti with t lef< 
degree of heat| 


ind Is then a 
fhining brown 
lluid. 

Becomes volatile 
« 8o® R. 

Its fmcll irnli* 
cates an add* 


This acid de* 
tedted by eva¬ 
porating it under 
nhel]^ 


$nd proved to be 
the bensox. 


On diRillationi 


it gives out a 
vrhrJih acid 
liquor, with a 
}igbc oil, ind 
leaves 3 bulky 
cool. 

Imp u(s reither 
tafte nor fniell 
tp cold wateri 


The fpecific gravity of the blackifli gray ambergrU 7805 ; 
the weight of the cubic inch, 4gros3grs,; that of the cubic 
foot, 34 lbs, 9oz. 7 gr. 35 gra. 

^ Chemical Properties* ' 

Experiment I. Ambergris burns, and is entirely diiBpated, 
wlien placed on a red liqt coal. It leaves behind an agreeable 
fmell. 

If the combunion be conduced more llowly, in a crucible 
of plalina, the ambergris mcUs, diffuling the fame fmell* 
The fmell of a fatty fubliance may be diflinguiUied like- 
wife. 

Nothing remains in the crucible, but a greafy black fpot* 

50^ of Reaumur's thermometer are fufiicient to melt it, and 
a (liining brown fluid is thus obtained* 

At it is volatilized in the form of a white vapour. 

lixp. II. The fmell perceived during its volatilization 
having led me to fufpedt the prefence of an acid analogous to 
that of ballaiiis, an experiment was made to afeertain this. 

A bit of ambergris was placed in a china capfule, covered 
with a bell, in which was fufpended feme litmus paper. 
This apparatus being placed on a fand-hcat, the temperature 
w'as railed fuiiicicntly to volatilize the ambergris, and the 
paper was very quickly reddened. Nothing now remained 
but to detemine the nature of the acid ; and for this purpofe 
Scliclee’s proccis for extra6ting the acid of Benjamin was 
adopted. 

The produd was examined, and left no doubt of their 
analogy. 

Exp. HI. The analjijs by dillillation in a retort added 
nothing to the knowledge vve already poirefled of the nature 
,of ambeigris. 

A gentle heat melted it: on railing the lire it was decom- 
pofed, and there pallid ovei into the receiver a whitiAi acid 
liquor with a white oil, partly loluble in alcohol, which gave 
it a yellow colour. In the retort lemaincd a light and very 
bulky coal. 

Exp. IV. Ambergris fwims on water, and is not pene¬ 
trated by it when cold. It imparts to it neither taAe nor 
I'wcllf 
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BoHing water is equally incapable of altering its properties. to boillnf 
In this degree of heat the ambergris melts, and appears in 
form of a brownifh oily fluid; and a fmall quantity of blackWtt*ruftc* 
mailer, infoluble in alcohol, feparates from it. The. Altered 
liquor has neither colour nor fmell, it has however a ilightly 
bitterifli tafle. 

It is only in confequence of the temperature therefore 
that (he ambergris melts, fince on this being lowered it re¬ 
fumes the fame properties as before. 

Erp, V. Acids in general have little aflion ^it****' 

gris. Thefc agents likcwife do not enable us to difeover the 
conflituent parts of this compound fuikance. 

Dilute fulphuric acid effefls no change in it. The con- Sulphuric, 
centrated acid expofes a little oxide of carbon. 

The fame phenomena are produced by the muriatic and 
oxigenated muriatic acid. ^ , 

The nitric acid, at IS®, diftilled over tliis fubflance in the 
pneumato-chemical apparatus, produces nitrous gas, carbonic bonic acid, ai^ 
acid, and azole gas. aaoiegaij 

The azote gas arifes no doubt from the decompofition of 
fome animal matters, accidentally mixed with the ambergris, 
as may be obferved in the examination of Ibmc pieces. 

After the extraftion of the elaflic fluids, a thick liquor, in- **'‘1 leaves afub* 
dining to a yellow colour, was found in the retort: this, on toreJins, ^ 
bringing it to a foft confiflency, flightly fvvelled up; and 
being evaporated to drynels, in a porcelain capfule, what 
remained was a dry, bitter fubftance, of a golden yellow hue, 
fliining and tranfparent, and exhibiting properties analogous 
to thofe of rcfins. 

Exp. VI. Alcalis combine with ambergris, and form with form 
it foluble foaps. foap^withambef# 

Into a crucible of platina were put one gramme, 592 (30 
fr. grs.)of ambergris, with 531 thoufandth ofa gramme (lOgrs.) 
of pure potafli ; it was gently heated; the mixture nielled, 
without exhibiting any figns of the pretence of ammonia; 
on cooling a homogeneal brownifli mafs was obtained. 

On this were poured 30 grammes (one hr. ounce) of diftilled 
water, which diftblved part of it. The folution was very 
alcaline. 

The undiflToIved portion remained in a foft tenacious mafs, 
which adhered to the Angers when warm. 

2 A large 
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CiuftSc potali 
doei not facili¬ 
tate its folution 
sn cold water. 
Ammonia dif- 
folves it with 
the aid of heat. 


It is foluble in 
the fixed oilsy 


will in the toIi- 
tile oils. 


On evapotating 
the folution a 
red magma is 
Ieft» which la 
foluble in al¬ 
cohol. 


A larger quantity of water was added, and the whole was 
diffolved:. 

CauAic potafli triturated for Tome time in a mortar with 
ambergriis does not facilitate its folution in water. 

Ammoniac does not on ambergris cold, but when heated 
diflbivcs it; the mixture gradually becomes brown, and on 
evaporation yields a glutinous faponaceous fubflancci in all re« 
fpedts fimilar to that obtained by means of polalli. 

Exp^ VII. The fixed oils, as Ihofe of rape, olive, &c. 
difi'ulve amber with the afiSfiance of heat in a very Ihort time; 
the folution is yellow and tranfparcnt, and becomes brown on 
being evaporated, ® 

Exp, VIII. Volatile oils likewife diflblve ambergris. 

Thofe of turpentine, favine, and hyfibp, exhibit the fame 
appearances. The folution allified by heat takes place pretty 
readily. 

On evaporation a thick red magma is produced, incapable 
of complete deficcation, burning on the coals, and emitting a 
denfe fmoak, of a fmell refcmbling that of the ambergris. 
Alcohol diflblved this fubilance, and thence acquireil a golden 
yellow colour, but it was precipitated from it by means of 
water. 


Old volatile oils 
will no. diflbive 
It. 

Soluble in etliei. 
Alcohol fepa- 

nte' Ks (It.)- 
ftitueat parts. 


Part dliTolved la 
alcohol without 

Ittatj 


aaocker part by 

meaiis of beat; 
leaving a little 
black matter; 
and feparatini 

whaftcoM. 


If volatile oils be loo old, they will not completely difTolve 
it, even with the help of long continued heat. 

Exp, IX. It dilTolves very quitkiy in ether, even cold. 

Exp. X. I he folution of ambergris by alcohol is the only 
one that i't really capable of aflbrding us any certain refuhs. 
Its coniliuienl parts may be feparated by it in fuch a manner, 
that on icuniting them a compound is obtained, the qualities 
of which came very near thofe of the original fubfiance. 

3.S21 grammes (one drachm) of ambergris were reduced to 
powder, put into a phiab and (i 1.143 grammes, (two ounces) 
of redtified alcoliol were poured on them. A maceration of 
twenty four hours was (ufticient to give the alcohol a deep 
vellow colour ; it was filtered, and a frefh quantity of alcohol 
was poured on the undiflblved portion. The folution was 
facilitated by incrcafing tlie temperature. The whole of the 
ambergris being diflbh ed, except a Imall quantity of black 
matter, the liquor was filtered while hoi. It palTed through 
the filter clear; but on cooling there feparated from it a light 
pale yellow fubfiance, part of which adhered to Uie fides of 
the veflfL 


cipenmcdt 
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The firft folutlon in alcohol made without heat, and that TU« folutkwfc 
which was poured off from the precipitate, were mixed to- 
gelher, and evaporated to the confidence of an extrad: it 
was then of a roddidi yellow colour, adhered to the fingers, 
had an agreeable finell, and a pleafant lafte. The evapora- 
lion being continued todrynefs, it appeared Hiining and tranf- 
parent, grew foft between the hngers, and burnt in the fame 
manner as rcfins. 

The experiment was repealed, to determine the charadlcrs 
of thefe two fubllances more pofitively. 

For ibis purpofe ambergris was left to macerate in alcohol 
twenty-four hours as before; it was then filtered, and a frefh repCAted. 
quantity of alculiol was added to the refiduuni, which was 
macerated in the fame manner. The fccond liquor was lefs 
coloured than the fird, A third portion of alcohol being poured 
on what was le*t undilfolved; its colour was Icarcely altered. 

The flight adion of the alcohol on this refiduum lecmetl to 
indicate, (hat it was no farther loluble in this menflrum ; but 
1 quickly found thecnntiary. 1 healed the mixture, and the 
whole was inflantly dillbivcd, leaving about 212 (houfandlhs 
of a gramme, (lour grains) only of a black pow-der, whic Ii q'jjg black 
was nothing but oxide <jf carboiie. The (b]uli<»n was tillered powHcr oxide 
hot, and on cooling a whitifli yellow glutinous fubflance was “ 
depoflted, wdiK'li was feparated from tlie tincture. 

This expennieni Ibows us the polfibility of feparating by Thm three 
means of alcohol three vciy dillinfl fubftanccs; the firfl loluble lub- 

in it cold; ihe (ecoiul, by means of heal; and the liiird in- 
folubie, which remains in the form of powder* 

To dcteiminc the charadlcrs of the firft two fubftances, Ibe ^he firft cx- 
tin^lure made without lu at was firft evaporated to drynefs; amined. 
when there remained in the capfulc 1.107 grammes (22 grains) 
of a brown fubftance, dry and Ihining in its fradture, unaltera¬ 
ble in the air, and growing foft with a gentle heat; 13° were 
fufticient lo give it a tenacious and glutinous confiftence; and 
being put on red-hot coals it was completely volatilized. If 
this experiment be made in a filver fpoon, the volatilization 
takes place with the fame rapidity, an odoriferous fmell is 
clift'ufed around, and no coally reftduum is left. 

Sufpe^iing this fubftance might be in foroe refped analogous pi^ert htm the 
to the reftn obtained from propolis by Cit. Vauquelin, I in- refin obuined 
ftituted a comparifon between thenii and found the following 
4ifierences; 


1ft. 



m 

I9 three re« 

feeAi* 


le a true refin* 


Semination of 
the iecond fub- 
ibacct 


Its {iropertiei 
the fame with 
thofe of tite 
•dipocernuft fub^ 
ftance found in 
the fatty matter 
of dead bodies* 


Recapitulation* 
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Ift. Il melts much more flowly; 2d\y, it diffufes a denfe 
.odoriferous vapour, refembling a little the fmell of hone^; 
Sdly, it fwells up, and leaves a very bulky coal. 

Finally, this hril fubnance oblaiiied from ambergris, which 
may be conlidered as a true rclin, is folublc in alcohol, and is^ 
precipitated by water. The folution reddens litmus paper, 
which proves too, that the alcohol difl'olvcs the bt nzoic acid 
previoufly detefled, either hy burning the ambergris under a 
bell, or by treating it with lime. 

Nothing now icioains, but to examine the produft obtained 
by heated alcohol, after the refin is extracted by maceration. 

1 have faid above, that there leparaled fioiu the alcohol by 
refrigeration a fubftance, part of w'hich fulifided to the bottom 
of the vellel, and part adhered to the tides. 

Being feparaled from the liquor, and properly dried, it 
remains a little bulky and light. Under the prelfure of the 
finger it contracts and crumbles, but it is fooii l(‘ngthened out 
and foftened by the heat. It has a laminated texture, if it be 
fuflered to cool flowly. 

It retains between its particles a little water and alcohol, 
which may be feparaled by keeping it a fliort lime in fufion. 
W hen melted over again it is much whiter than befoie, and 
no longer exhibits its former granulated texture. In fine, I 
have difct.ined in il all (he propcities of the adipocerous fub- 
■ fiance, dikovered by Cil. Fourcroy in the Jady matter of 
dead bociics, and the properties of which he has defenbed in a 
p iper piiblillied in the 8th volume of the Annals of Chemiftry. 

From 3.821 grammes, (72 grains) of ambergris, 2.016 
grammes, (38 grains) of adipocerous matter may be obtained. 

HecapiiuUUion, 

From Ihefe experiments it appears we may conclude : 

1(1. I'ijuL ambergris is a compound lubftance, which burns> 
and may be entirely volatilized. 

2dly, that on diffilhng it alone we obtain from it a (lightly 
acid liquor, and an oil partly ioluble in alcohol, and of an 
empyreumatic fmell. 

3dly. That by fublimation, or by the procefs of Schede, 
benzoic acid may be extraded from it. ^ 

4th1y, That water does not aA upon it. 

5lhly> 
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5thly. That by means of nitric acid a matter analogous to 
refinsj mixed with the adipocerous fubflance, is extracted 
from it. 

6lhly. That the concentrated fulphuric, muriatic^ and 
oxigenated muriatic acid^ convert it to a coal, without dif« 
folving it. 

7thly. That with alcalis it forms a faponaceous compound. 

8lhly. That fixed oils, volatile oils, ether and alcohol, are 
the true folvents of ambergris. 

9thly. And lafily, that alcohol affords (he means of feparat* 
ing its conflituent parts in the following proportions. 

Adipocerous matter ..... 2.0I6grammes. lucoaftitucat 

Refin.- 1.167 

Benzoic acid * . . . . 0.425 

Coally matter - - - «- - 0.212 

• 3.820. 


IV. 

An Account of fame Stones /aid to have fallen on the Earth in 
France; and of a Lump of native Iron, faid to have fallen in 
India, By the Right lion, Charles Greville, F, Li, S*. 

The experiments and obfervations made by Edward How- That ftony ant 
ard, Efq. on certain flonv and metalline fubflances faid to 

^ - have lillen on 

have fallen on (he earth, and the accurate defeription which the earth ia 

the Count dc Bournon has given of thofe fubflances, have, eftabliihed 

in my opinion, fully eftabliflied the following fad, namely, 

that a number of flones alTerted to have fallen under ilmilar 

circumflances, have prccifely the fame charuders. 

The fiunes from Benares, that from Yorkfliire, that from 

Sienna, and that from Bohemia, were the whole which had 

then been feenin England. They all contained pyrites of ape. 

culiarcharader: thcyallhadacoatingofblackozideofiron: they 

all contained an alloy of iron and nickel; and the earths w'hich 

ferved to them as a fort of conneding medium, correfponded 

in their nature, and nearly in their proportions. i 

Since the publication of Mr. Howard's and Count dc Thne new 

Pournon's obfervations, 1 have received from France three 

^aac«* 

'' * From thePhifef. Tranf. 1803. 

additional 
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Thefe three 
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additional fpecimens. Monfieur St. Amand very obligingljr 
divided with me a fpeciinen he had broken from a flone of about 
15 inches diameter, preferved in the Mufeum of Bourdeaux, 
which /lone fell near Roqueford, in the Landes, on the 20th 
Augufl, J789, during the expIoGon of a meteor; it brok* 

• through the roof of a cottage, and killed a herdfman and fome 
cattle. M. St. Amand alfo gave me part of a ilone he bad 
preferred in his colledlion ever lince the year 1790, when a 
thower of flones, weighing from f an ounce to 15 and 25 
pounds each, fell in the parithes of Grange and Creon, and 
alfo in the parifh of Juliac, in Armagnac; which fa£t was, at 
the time, verihed by Duby, Mayor of Armile, and publithed 
by Bertholon, in the Jour nal des Sciences utiles de MontpeUicr, 
in the year 1790. 

The third fpecimen, I owe tothe Marquis de Dree ; it is a 
fragment, broken from a (lone of 22 pounds weight, which 
fell near the village of Salles, not Jar from Villefranche in 
Burgundy, on the 12lii of March, J798; this was alfo ac¬ 
companied by a meteor. 

J content niylelf with the mere recital of the (a6ls, in con* 

^cimei^ agree g^mation of tlie oblervations prelcDled lo tlie Society, as Ihefe 
in chara«erwith • r « 

the others. three additional fpecimens have preciicly the fame characters, 

texture, and appearance, as the others in my co)le£lion; and 
are fcarcely, by the eye, (o be ddtinguiJhed troin them. 

1 (hould not, perhaps, have troubled tlie Society with this 
account, as my friend the Marquis de Dree, whole knowledge 
in mineralogy pecul-arly qualities him to invetligate ihefe fub- 
je6ls, has given me hopes of teeing his obfervations on them 
publiflied; but a new evidence has lately Jalleii into my hands, 
and is the only one 1 have met with that afeertains the origin 
of native iron, which from analytis, had been fuTpe^lcd lo have 
Metallic ftone a common origin with the flones tallen on the earth. Con- 
that tell in India ygfgug YTiih Colonel Kirkpatrick, whofe refearches have 

embraced both the literature and politics of India, and whofe 
talents had placed him in very important htualions in various 
parts of Indiai I inquired whetlier he had ever heard of any 
intlances (imilar lo the exploiion of the meteor at Benares in 
1798. He told me, he could not recvlle£l having heard or 
read of any other indance, excepting one in the Memoirs 
written by the Emperor Jehangire, and of that he did not 
recolledl the particulars. A few days.after, having found the 

paflaga 
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paffage in the original Perfian^ he was To obliging as to tranflate 
it* I confider it as an authentic fa£l; for the Emperor Jeban« 
gire was not a prince on whom his courtiers would idly venture 
to itnpofe; and there can be little probability that an Aumll 
of a diflrid fliould invent fiich a Hory, or be able to produce 
a fubllancc apparently like iron, but which^ on trialj differed 
from manufadnred iron. Colonel Kirkpatrick’s tranflation I 
have obtained his leave to communicate, with his atteflation, 
to the Royal Society. 

Extras from the Memoirs of the Emperor Jehangire, witten (in 
terfian) bif hitnfilf, and tranjlatcd by Colonel Kirkpatricks 

A H. 1030, or \ 6th year of the reign ,— The following is Narratlre 
among llie extraordinary occurrences of this period. EmperoMeSa- 

Early on the 30lh ol'Furverdeen, of theprefent year*, and gire of a metallic 
in the Eaftern quarter, [of the heavens] there arofe in 
the villages of the Purgunnah of Jalintllier +, fuch a great and 
tremendous noife as had nearly, by its dreadful nature, deprived 
the inhabitants of the place of their fenfes. During this noife, 
m luminous body [was obferved] to fall from above on the 
earth, fuggefting to the beholders the idea that the firmament 
was mining fire. In a fliort time, the nuife having fublided, 
and the ndiahUants having recovered from their alarm, a 
courier vs us difpatcbed [by them] to Mahomroed Syced, the 
Aumil t of thf ii*’orefaid Purgunnah, to aJvcrtife him of thi* 
event. The Aumil, influntly mounting, [his horfe,] proceed¬ 
ed to the fpol, [where the luminous body had fallen].* Here 
he perceived the ear’ll!, lo the extent of ten or twelve guz §, 
in length and bieaclth, to be burnt to fuch a degree, that not 
the leaf] trace of verdure, or a blade of grafs remained ; nor 
had the heal [which had been communicated to it] yet fub- 
fided entirely. 


• The firft of Furverdeen of this year, (A. H. 1030,) cor- 
refponded with Satuid^y, the 27th of Rubbi ul Akhirj con- 
fequentlv, tlu 30th of Furverdeen fell on the 2^th of Jummad ul 
OuWuI, or A. D- 1620* 

-f A purr"itnah is a territorial diviAoii, of arbitrary extent* 
The purgunnah of Jalindter is (ituated in the Punjaub, and about 
100 miles S E. of Lahore* 

t Aumil is a manager or fiscal fiipcrintendantof a diftriA. 

^ A guE is rather left thin a yard, 


Mahonmed 
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}t weighed up¬ 
wards of four 
pounds^ and was 
hrittle* 


Afahornmed Syeed hereupon directed the aforefaid fpace ot 
ground to ht dug up; wheni the deeper it was dug the 
greater was the heat of it found to be. At length, a lump of 
iron made its appearance, the heat of which was fo violent, 
that one might have fuppofed it to have been taken from a 
furnace. After fome time it became cold; when the Aumil 
conveyed it to his own habitation, from whence be after¬ 
wards difpatched it, in a fealed bag, to court. 

Here 1 had [this fubftance] weighed in my prefence. Its 
weight was one hundred and fixfy tolahs,'*^ I committed it 
to a Ikilful artifan, with orders to make of it a fabre, a knife, 
and a dagger. The workman [foon] reported, that the fub- 
flance was not maUeable, but Jkivered into pieces wider the 
hq?n7ner,f 


With the addi- 


Upon this, I ordered it lobe mixed with other iron. Con¬ 
formably to my orders, thfte paits of the iron of lightning^ 
were mixed with one part of common iron; and from the 
mixture w^ere made two fahres, one knife, and one dagger. 
By the addition of the common iron, the [new] fubfiance 

©fMmmonkon ^ [fine] temper; the blade [fabricated from jt] 

to three parts of proving as elafiic as 4he moA genuine blades of Ulmanny,§ 

lbn™Vxce)lent South, and bending, like them, without leaving 

blades were any mark of the bend. I had them tried in my prefence, 

and found them cut excellently; as well [indeed] as the 
beft genuine fabres. One of thefe fabres I named Katai, or 
the cutter; and the other Burkferijht, or the lighining^^na^ 
tured. 


A poet II compofed and prefented to me, on this occa&on^ 
the following letraftich. 

'' This earth has attained order and regularity through th« 
•' Emperor Jehangire: 

•* In his time fell raw iron from lightning: 

*• That iron was, by his world-fubduing authority. 
Converted into a dagger, a knife, and two fabres.” 


* A tolah is about 180 grains, Troy weight, 
f Literally, “ it did not (land beneath the hammer, but fell t# 

plfCCB. 

{ This exprelTion is equivalent to our term tbunder^boU^ 

^ The name of the place here defigned is doubtful. 

II The poet is named in the original) but the name it not per* 
feftly legible, 

Th* 
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The chronogram of this occurrence is* contained in thn 
words* ( ) which fignify " the flame of the, 

imperial lightning;” and give the year (of the Hegera) 1050. 

N. B. The foregoing tranflalinn (which is nearly liieral) 
has l>een made from a manufcript that has be 4 ^n feveral years 
in my pofleflion; and which, although without date, bears 
marks of having been written at a remote period. 

WM. KIRKPATRICK. 


V. 


Andj/Jis flf the Katrolitc, /?.y Klaproth. f 

The foffll which forms the fubje6l of this analyfls, and to Kttrollte/onnl 
which I give the name offor reafons to be 
hereafter, is found at Hdgau in Siiabia, on the borders of 
Swiizerland, It is depoflted in (he crevices, or clefts and ca¬ 
vities of the fonorous porphyry. (Klinginftein Porphyr) from 
having a found, nearly metallic, wliich form the mountains 
and rocks of Hohcotwiel, Hohenkrahen, and M'dgdeberg. 

The colour of this follil is a dirty oclircaceous yellow, ap-Its colour a dlrtf' 
proacliing fomcimcslo an Ifabella yellow, at other limes 
a yeliowitb lii o/, interfered with concentric white lines. 

It iscori.n'i61 ITS internal hurure has a filky luflre. It breaks Its pfopcrtki. 
into pieces, the edi;es of which poflefs little tran- 

])nrenc) ; it is not very hard, extremely brittle, and ofs=2fi00 
fjiecifu' gravity. 

A. 

fl, 100 grains of nalrolite, after having been ignited for in a 
fome time in a filvcr ciucible, loft nine grains. The figure ^*”^ ^*^'*^^^*** 
of tin; ftone wa< retained, but its comparntfs was con* 
fiderahly dimin:flir>d, 

b. Before the hln'v-uipe on charcoal, natrolite fufes quickly 1«5cklf 

into a tranfparcdt glafj, full of fmall air bubbles. bei^ the blow- 

c. Natioiile plac ed in a clay crucible, and expofed to the In a porcelain 
heat of a porceiam furnace, fufed into a tranfparcnt glafs of a 

.light brown colour. glaft, 

* The Perfian chMraSers are given in the Tranfafiions. N. 

f Abflradt of an EiTay in the memoirs of the Royal Academy 
•f Sciences at Berlin, 1805, page 245. 

d. In 
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mbtte 

ifbkiki of iron 
in tbt furfice* 


In B charcoal crucible the mineral afforded the fame 
product. The glafs pearl exhibited on its furface minute glo^ 
bales of iron. 


f 


Piflolred in 
aittriatic acid. 


The itliceout 
•aith being pre^ 
cipicated 
water^ 

cubic cryftali 
were obtained. 

The dry mafi 
digefted in al. 
cohol. 


The reliduo|B 
* dlAblved in wa- 
ter» and 
precipitated by 

anunonia* 


The folution in 
alcohol decom- 
pofed by am- 

nonlt. 


B. 

a. 100 grains of finely levigated natrolite, were mixed into 
a pafly fluid with water^ put into a flaflc, and digefled in mo¬ 
derately ftrong muriatic acid. The folution was foon effeded, 
and it ^hibited a reddifli yellow gelatinous mafs. After di* 
luting it copioufly with water, and continuing the digeftion, 
the filiceous earth feparated, which, being colleded and 
dried, weighed 48 grains. 

&. The fluid obtained in the laft procefs on evaporation, 
yielded cubic cryftals. The remaining fluid being further 
evaporated to drynefs, the dry mafs was pulverifed, and di* 
gcfted with a gentle heat in alcohol. Having fuffered the al¬ 
coholic folution to cool, a white faline powder wasdepofiied; 
the alcohol was therefore decanted, and the powder collefied, 
wafhed in fpirit, and dried. The remaining alcoholic folution 
was afrefli evaporated} a fmall quanlityr of the fame faltne 
powder became feparated, whicli was added to that obtained 
bcforci 

c. The refidue of the proccfs b infoluble in alcohol, was 
ditfolvcd in water. On adding to this folution liquid ammonia, 
a light flocculent precipitate became depofited. This being 
feparated by the filtre, the fluid whicli pafled through, was 
evaporated by a gentle heat. The fait obtained, weighed when 
perfeflly dry, 31J grains, 

d. The alcoholic folution b (which from other experiments, 
was known already to contain nothing but alumine and oxide 
of iron) after being diluted with water, was decompofed by 
liquid ammonia, and the precipitate collected and dried. 
The fluid, from which this precipitate had been feparated, 
was evaporated, and the mafs ftrongly heated, fo as to vola¬ 
tilize the muriate of ammonia that had been formed, when 
there remained two grains of fait, which being diflblved in 


water, yielded cubical cryftals. 

Tbe'precipitates e. The precipitate obtained by means of liquid ammonia d, 

together with that before produced r, were put into a folu¬ 
tion of pot-a(h, and digefted with that fluid. A folution was 
elTcfied, and oxide of iron feparated, which, after being ig¬ 
nited, weighed grains. 


1 


f. Th« 
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"1^ ilWalci^ fthuMw' i i iwiiw,| iiii | i-' 1 

M Ibe predpitftte prMlneedrtieelifbe vH^btvil^nuMlfMwy^ 
dibcompoffld b)r caibonate-^f (bdi. The prad]>bi^><ibHiHki . 
after bdng wsflied, dried, and ignited, weighisl 24 | gteftn^ 

It was alumine. ’ ., 

g. It reinained ftill to examine the alcaline‘^tt«f the feffil, 
whieh produced with moriatie acid the S'I-| gr. c. and the 
two . grains d. Tafte, figure oftcryiiais, and chemicaf re¬ 
agents, proved it to be muriate of ft^a. A folution of it In 
water, mingled with a concentrated folOtion of tartarpoui ' 

arid, did not produce tartarite of potafii. Anedter 'pairt 4^ 


the folutipn, after being decompofed by fulphuik aeid, yielded . 
fulpbate of foda. ^ 

Having afcertainec^ by experimenta that 100 p^s of abfo- 
lately pure carbonate of foda *, dried in a heat of igoilkw, 
when fatorated with Ipiiriptic Mid, lo^il par^ by We^ht of 
carbwiie SKiidr and yielded' parts of dry eseriate of 
foda (the deiojetion of wjiidi was not contimted to decre¬ 
pitation) we may omdade, that the above 33| grains of mo* 
riate of foda contained I0| of foda. 

100 parts of the natrolite confeqnently yielded: CompoMal 

Siliceoaa earth B. a - ■* 4«. gri, *. 

Alumine • / . . • 24.25 

Oxide of iron - - e - •’ -1.75 

Soda . . g - . 16JIO 

Water ’•» A. o • i 9.— 


99.50 


ThefmaH ntindier of fofi^ wbf^ ermtain (bda, is tberefiwe 
itil^awted by one ntore. t%t foda was contained in this 
flpne li^t piwbnps have bera ’expeAed, on aec^t Of ibi 
forming ftecpientiy the matrix of the foootons p6rpb|ty. 


* In order to obtain perfot%.psnne|iiwiNih of fisbi, I difb|«e Pm« 
common caibonate of Ibda ih ssi|pb,;eed iilhnsto thia fttotion®^^ 
v^ nlojc acid, taking can tbst die aeid is a litde'bi excefs. I 
toea difianto tfic tol|dmrie'aeid 'by'iutrBte of tmry^ A« 
namdattoiwM bynhMM-«f ibren^ Beid Atfs p i r t i s d i evt- 


.'4 


peft it ^ datoaadoa'wit!li charcoal. iHtten cfoielaef 4l|l>fl6d«ct 
dltoiv\iiad' wyisbai dme e i b es wto ef'fednjy' ,>, S y-. . 

v'i tfoi.. VI.*—NoTXMi«fc» 1803. O ' U 
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it it now ItBOwn^ alwayt containi this alcali, but as the quan» 
tity of foda contained in ibis ibffil, is twice as large as that 
which eaifti in the fonorous porphyry, I have not hefitated at 
giving it the name of natroUte* 


VI. 


On the Employment qf Aeroftaiic Machinesin the Militaiy Science, 
and/or the Con/ru&ion of Geographical Flan:t, * jETy C i t i £ £ N 
A. F. L0MET,t 


Prefent fltte tf 
aeroftttioo. 


Itt Improvement 
thouJ'l be pro¬ 
moted by go¬ 
vernment- 


Aivantiget to 
be derived from 
Us ufe in war. 


laftance# 


X HE acroftatic art is Rill in its infancy; and whatever pro- 
grefs may have been already made in it, it is impolTible to 
foreR^ all the refources it may afford, or to determine the li¬ 
mits of its utility. Time and experience muR Rx our opinions 
refpefling it; but it is of confequence to obtain the affiRance 
of learned men and artiRs in this intereRing purfuit; and as the 
fmalleR inveRigations of this nature are generally too expen- 
five for individuals, it is nece/Tary that the government fliould 
fupport an eRabliftiment particularly devoted to the prafllce 
and improvement of the proceRes which conflitute it. 

AeroRats will furnifh, in prefence of an enemy, one or 
more points of obfervation at pleafure, from which the pofi- 
tions he occupies may be le^onnoitred, his movements Rudied, 
and his maiKEUvres judged of in the grofs, or appreciated in 
the moR minute detail. It may be prefumed that thefe ma¬ 
chines will become of the moR iudifpenfable utility in war, be* 
caufe they fupply it with an extraordinary means, hitherto un¬ 
known, of making obfervations, which may in an inRant de¬ 
termine the fate of battles, fecure the difpofitions fof a vigorous 
defence, or at leaR point out the moment and the moft con¬ 
venient outlets for a retreal; and more particularly to draw at¬ 
tention to the advantages which an army may derive from bal¬ 
loons, it will be fufficient to remember the happy ufe made of 
them at the battle of Fleurui. 


* Adjutant-comminduit, formerly keeper of the colleftton of 
models belonging to the Polytechnic School, end now at the head of 
the fixth divifion of the war department. (Military operationeand 
ouwement of the troops.) 

t From Journal derEcolePolytedituqoe, Tome IV. p. S5S. 

The 
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The Committee of Public Safeijr, and afterwards the Exe- Igxperimeatt 
cutire Direftory, t}iought that thtf application of aeroftats to 
military inquiries of every defcription ought to be ftudied and thcFi^nfih 
pradlifed during peace* They were alfo defirous that they aovernmenit 
might be employed in the conftruflion of geographical plans, 
or at lead in afcertaining the intermediate particulars of the 
territory between the points which had been geometrically de« 
terroined* Having been charged with the experiments re¬ 
lative to tbefe different applications, I purpofe giving an ac¬ 
count of the principal refults. 

The intention, from the firft afcents, was to raeafure the attempt! st 
angle formed by the vifual rays falling on the eye of the aerial of ^the'vi- 

obferver, from feveral determinate points on the earth. Thefualiayi* 
unavoidable motion of the aeroftat preventing the ufe of the 
graphometer in this operation, a recipiangle was at ftrft Tub- 
ftituted, fufpended like a mariner’s compafs, by the alfiftance 
of which, it was hoped the meafure of the angles would be 
eafily taken, and particularly that they would be obtained with 
immediate relation to a horizontal plane. This attempt not 
having fucceeded^ it was necelTary in future to make ufe of a 
fextant. 

This inftrument was every thing that could be defired for The ufe of the 
celerity, as well as for the facility and precifion of ^he obfer- 
vations, but it has this inconvenience, in the cafe in hand, that 
it only (liews the angle on a plane inclined to the horizon; and 
moreover, in its ordinary conftrudion it furniflies no means of 
noticing this inclination. Tl)c perpetual agitation of the ma¬ 
chine is another foarce of error; in fa£t, an aeroftat, kept ele¬ 
vated and held by cords, is continually changing poiition; it 
moves in fpace, defcribing alternate ellipfes, the curvature of 
which is modified to infinity, according to the violence of (he 
wind, the elafticity of the cords, and the fituation of the places 
to which it is faftened* It leaves then no trace of its variations, 
and does not permit the obferver which it fupports, to add to 
the meafure of any angle whatfoever, that of the two angles 
necefiary to conned the firft with the plane of the horizon, 

Ncverthelefs, for plans relative to the generality of military But U never- 
inquiries, and in all cafes where a Iketch of the figure of the spplici- 
earth is fufBeient without attending to flight inaccuracies in caftn 
diftances. Ample obfervations, made with the fextant, will 
anfwer the purpofe, and furniih the means of operating with 

O 2 facilitj 
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facility over a vaft extent of territory, fecure from the attempts 
of an enemy. But it i^not equally ferviceable in operations 
which require a rigorous exadnefs, and in which it is requi- 
lite to conne£l the angles with the centre of the Aation, and 
with the plan of the horizon. 

Additional ap. The following is the mode ia which I have endeavoured to. 

fulfil the various objeas; 

capable of indi- The angles necetfary for connefling the pofition of two ob« 
cadng a//^ere- ^(,e centre of the ftation and the plane of the hori- 

zon, are, lu. the angle comprehended between the rays tail¬ 
ing on the eye of the obferver from thefe points; 2d. the an¬ 
gles formed by each of thefe rays with the perpendicular.— 
We have feen, that it is impolliBle for the aeroftatic obferver 
to mark thefe three angles by taking *tbem after each other; 
but if their meafure were inftanlaneousi the difficulty would 
be overcome. This would therefore be the cafe if an inftru- 
ment could be devifed, which would give thefe three angles 
at once by a fingle obfervation; and as the fextant already 
(hows the angle comprehended between the rays, the obje^ 
in view is to add the neceflary parts to that inilrument for ob¬ 
taining the other two at the fame time. 

IPrelimlnsry oh- LetBAC (PkteX.) be the angle formed by the vifual rays 
ArvsUont. A B, AC; falling on the mirror A of the fextant from theob- 

jedsB and C; if the index AD be moved until the image 
of the obje6t C refiefied by the mirror A placed on the index 
coincides by double reflexion on the mirror L, with tho point 
where the objefi B is feen; and if they be both perceived at 
the fame time by the obfei ver looking through the telefcopc P, 
it is known, (by tbe Theory and Ujh qf the Sextant) ift. That the 
angle DAE, comprifed between the index A D and the fixed 
radius or line of zero A E of the inftrument, ta always equal 
half the angle BAC^ the meafure of which is required^ 
2d, That the line R B, which is fuppofed to pafs through tha 
axis of the telefcope and the centre of the mirror L, is dways 
direded to the point B, and is ufually taken for the fide A B; 
the error arifing from the fmall difiance A R being confidered 
as nothing in pradice: hence, if we fuppofe a vifual ray pafl^ 
ing from the point R to the obje£l C, the angles B R C and 
B A C may be reputed equal, and be (aken indifcriminately 
Ibr each other. 

Thk 
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This being premifed^ if a raler l{e placed In the dirtfiion Method of 
R B, it may be confidered as in iHat of the fide A B, and formed*hy 
if We can fucceed in fixing a fecond ruler in fuch a manner vifual uyi* 
that the moveable index fliall carry it into the diredion R C, 
at dhe inftant that the images of the two objects B and C 
are brought into one at the point L, it is evident that thefe two 
rulers will form between them the angle BRC, and confe** 
qiiently the angle B A C. 

Toaccomplifiilhis, let usTupporeafortoffalfe fquare, SR Q, 
fituale in the plane of the iofirument, and moveable at its axis 
on a pivot fixed at the point Rj at the interfedion of the lines 
A R and R L; making the angle S R Q, comprifed between 
its armsj equal to the angle ERL, and the fide R S equal to 
the difiance A R. IF now we fuppofc that the extremity S of 
the fide R S, is retained by a button in a groove M N, worked 
in the moveable index, the movement of it will be communicated 
to the falfe fquare in fuch a manner that the angle L R Q will 
always be equal to the angle B A C, and confequcntly the fide 
R Q will be placed in (he requifite dire61ion. 

In fa6l, the triangle A R S being ifofceles in its form, the 
exterior angle S R E = R A S-|-ASR.= 2RAS=BAC; 
but S K Q being equal to £ R L, If the common angle S R L 
be taken away, there will remain the angle S R £= L R Q = 

BAC. 

Now let us fix under each of the two rulers R L and Q K Obrcrviuon of 
a fmall graduated quadrant, fufpended in fuch a manner 
that it will place itfelf in the vertical plane of the fide corref- vifuai nyt and 
ponding to the angle obferved; let us affix to each of 
quadrants a plummet, compofed of a fiiffi arm moveable upon 
a pivot, and furniflied with a nonius index and a wciglit, which 
gives it a confiant tendency to afiume a vertical pofition, in 
whatfoever fituation the fextant may be placed; finally, let 
the whole be fo difpofed that the index of each plummet may 
be retained at will, at the divifion indicated on the limb by the 
effefl of the ftifpenfion, and this by means of a trigger, which 
can be pulled at the exa£l infiant of obferving the principal 
angle in the points of reflexion. It is evident that the fimul- 
taneous action of the two rulers and the plummets will (how 
the three angles fought, and that nothing remains but to re¬ 
duce, by calculation, the angle B A C to the plane of the ho¬ 
rizon. 




% 

From which 
thofe on the 
plane on the 
horiton ue 
obtained by 
ctlculeuoo. 


This 


ACHOftTATIC MACBtNKS« 


168 

Succeft of the 
iaftniment. 


Probable future 
•dvanta^ei. 


Method of coot 
neAing all the 
obfcrved angles 
in one com¬ 
ma centre* 


Application of 
the procefi* 


Inaccuracy tq be 
expcAedfrom 
an inexperiened 
%bfcrvcr» 


This inftfument, arranged !n the manner here defcribed, 
produced every defired efTeft in our experiments. The it» 
vention, asfimple as it is happy^ may become very important 
from the ufefu) applications of which it isfufceptible; and there 
is already reafon to hope tbat^^by bringing this to perfeflion, 
or by the formation of fome analogous inflrument hereafter, 
there will be a poflibility of executing trigonometric operations 
with much corredtnefs, by the alTifiance of aeroflatic machines. 
notwithltanJing their continual motion. 

It WHS npt enough to have difcovered the means of conned* 
ing the angles with the plane of the horizon; it was Aill de-> 
firable. that all the angles obferved during afcents in any one 
place, fhould have a relation to the common centre of obfer- 
valion. To accomplifh this, it was neccdary to keep a regiflcr. 
by fome means, of the fituation of the machine at the prccife 
moment of meafuring each of thefe angles. This was done by 
dropping from theaeroHat, at that inilant. a fmall liake, leaded 
and furniflied with an iron point. This flake fell rapidly to the 
earth, into which it lluck. and marked a point correfponding 
to the fummit of the angle meafurod. It was then eafy to 
compare the poiilion of this point, with tliat of one taken for 
the common centre of the obfervation. and thence to deduce 
the nveeflary correflions. It mu ft however be noticed, that 
theftake. when abandoned to ilfclf. acquires, at the inflant of 
its fall, a compound motion which partakes of that of the 
aeroftat. and confequently is not exadly vertical; but the er¬ 
ror which rcfults from this deviation is but flightly perceptible 
in pra6lice. 

The calculations and ordinary proceflTes of deferiptive ge¬ 
ometry will furnitli all the means of making ufe of thefe differ¬ 
ent obfervations. and of exprefling the refults on paper; not 
only for their application to (he conftru^lion of maps, but alfo 
to afeertain heights compared with the level: but we fliall 
not in this place enter into any details on that head. 

The obferver engaged making thefe flrft experiments, 
foon perceives that the involuntary embarraflment. occafioned 
by the novelty of his fituation. when he finds himfelf iufulated 
and fufpended at a height of ^even or eight hundred metres, 
has a confiderable influence both on the fidelity of his ob¬ 
fervations and on the^ time neceflary for making them. All 
certainty depends, in fa£l. upon the confidence and readinefs 
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of Ihe obferver; and it cannot be concealed, that it tnaj 
produce great inconveniences, tecaufe this difficulty of ope¬ 
rating opens wide limits for the errors which it is polSble to 
commit. 

From this laft obfervaiion it will be feen; I ft. That’ it is in- ^^**J^*j^*^ 
difpenfably neceflaryto have acquireda great aptitude forthefe^^^ 
fort of obfervations, to be able to execute them with precifion: vations. 

2d. That the procefles juft defcribed are more fatisfadlory in 
theory than they would be In thofe applications which require 
ftri6l accuracy; and, that though thure are lituations in 
which nothing can be fubftituted for their ufe in the conftruc- 
tion of fome figured plansi it is at leaft proper never to ufe 
them in preference to thofe means of obfervation which are 
better known, and which can be employed with more cer¬ 
tainty. 

But it cannot be too often repeated, at the fame time, that Advantage! 
aeroftats furnifti the means of giving the moft lively intereft to bi- 

the delineation of the figure of the earth, in maps of all de- loonb in furvey- 
fcriplions; and that their ufe is of the greateft afliftance in the 
formation of plans, the outline of which may be fufficiently 
defined by a fimple eye-fketch. The aerial obferver, by 
difcovering a vaft extent of country, accuftoms himfelf fully 
to confider the general organifation of the afperities of ihe 
country, and even the particulars of its varieties, as well 
as the tone of colour, which appear to give a different charac¬ 
ter to each portion of territory. If this new method of obfer¬ 
vation Le cultivated with aftiduity, it will doubtlcfs lead to a 
fenfible improvement in the art of drawing plans. But to be¬ 
nefit by the advantages which it affords, it is neceffary, that 
thofe who are deftined to this employment (hould join a pro¬ 
found knowledge of geometry to a great facility in defigning 
landfcapes. May they be convinced of the importance of this 
truth, and affure themfelves that no part of the plan can arrive 
at perfection, cither ornamental or relative to civil and mili¬ 
tary purpofes, unlefs ftriCt accuracy in the outline is accom¬ 
panied by that fidelity of expreffion which is capable of pro¬ 
ducing in thofe who infpeCl the plans, all the ideas whidi the 
obferver had formed from the afpeCt of the country. * 

From all that has been faid, we may conclude, that the aero- Valuable pro- 

ihanunqueftionable perijr!^ pofleflW 

in topographic operations and military refearches; that its per- chines.^ 

fedion 
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feflion mayvproduce new and invaluable properties; and that 
it would be equally impolitic to negle£l the ufe of thefe ma¬ 
chines, or not to obtain for them the information to be derived 
from reflection and experience. We Aiall terminate this me¬ 
moir by an obfervation relative to their military ufes. Our 
enemies would not fail to oppofe to the creative indufiry of 
of France, an induftry of imitation: they would alfohave their 
balloons and ballooneers (aeroftiers.) The influence of this 
innovation in war is of a nature to fpread with rapidity, and 
it mull foon ceafe to 'avour any nation cxclufively. But even 
in this cafe the art of aeroAatic machines will have acquired a 
higher degree of intereA, becaufe another element (hall then 
be in the powder of man, in which the efforts of genius and 
indudry may be fubdituted indead of the inconfiderate devada- 
tions of force; and this obfervation ought to inlered the friends 
of hu-mani(y in bringing them to perfection. 


Vll. 

Chemical Analjui/u and Properties qf Arfeniaied IJidrogen Gas 

i(y Professor TaoMSDeRFF.* 

The immortal Scheeic, in his elTay on arfenic and arfenic 
acid,'f mentions an inflammable arfeniaied gazeous fluid, of 
which he fays: “ Iliac itilcUigas, hunc aertm infiammiMkm ejfc^ 
regulumque arjeniciJblutum tenere,** Scheeic dates, that he ob¬ 
tained this gas during the folulion of tin In arfenic acid. The 
properties of this gas, as pointed out by him, are the follow¬ 
ing, Arfeniaied hidrogen gas is infoluble in water; it does not 
render lime-water turbid; mingled with atmorpherlc air, no 
diminution of bulk enfues; on bringing the flame of a taper 
in .contafl with this mixture, a loud detonation follows, and 
metallic arfenic is depofited. Intcreding as the obfervalions 
here pointed out mud appear to every chemid, the objcfl has 
been negleded by fucceeding operators. 

* From 'a memoir, read in the Royal Academy of Sciences at 
Berlin, 1803, p. 370. 

t C. H. Scheele Om Arlenick och defs Syra; Kongl. Svcndc. 
Vetenfleaps Academiens Hwuilifigan Ar. 1775. V. xxxvi. 265. 

Proud 
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Proud is the only philofopher who mentions thts gas: * he Prouft mentions 
obtained it by digeding arfenious icid and zinCi in dilute 
phuricacid; on burning the gas, he obtained fometimes arfe^ 
nious, at others arfenic acid. Being perfuaiitvl l.'tal the foN 
inalion and properties of this gas deferved a clofer examiiiution, 

I indiiuleda feries of experimonts, the refuUs of which are as 
follows. 

Mtthods qf obtaining arfeniated Hidrogen Gat. 

1. There are a variety of prov^-fTcs for obtaining arfeniated Proccflci for ob. 
hidrogen. It is produced by heating tin filings in liquid «cd*h?drogen* 
nic acid. This metliod is the mod expenfive and mod tedious, gas* 

Puring the evolution of (he gas in this procefs, arfenici al¬ 
loyed with tin, is precipitated, and the fluid obtained, holds in 

fohitiun, arfuniate of tin. 

2. It is like wife formed by treating in a fimilar manner, arfe- 
nic and iron with muriatic acid. 

3. Arfeniated hidrogen is alfo produced by heating a mix« 
ture of arfenious acid, iron filings and muriatic acid. The 
fluid, ill this cafe, contains muriate of iron and muriate of 
arfenic. 

4. Tin filings and arfenic acid yield this gas under finiilar 
circumdances. 

5. Four parts of granulated zinc and one of arfenic, treated 
in a (iiniiar- manner with fulphuric acid, previoufly diluted with 
two parts of water, aflurd arfeniated hidrogen very readily. 

The gas obtained according to either of ihefc procefTes, isBed produceil 
nearly alike, but that produced according to the lad 
feems to be the mod perfedtgas, for it contains no excefs of fulphuric acid. 
hidrogen. When arfeniated hidrogen is produced by means 
of zinc, arfenic, and dilute of fulphuric acid, the quantity 
of arfeniated hidrogen is lefs than the quantity of hidrogen 
which would be obtained in decoropofing water in a limilar 
manner, without the interpofition of arfenic. The refidue, 
after the evolution of the gas has ceafedt contains metallic arfe¬ 
nic; part of the hidrogen mud therefore have aded on the 
oxigen of the arfenic acid, in order to reduce it to the metal¬ 
lic date. From what has been dated, it appears that arfeni- 
uted hidrogen contains arfenic in a metallic date, and not tn 
the dale of arfenious, or arfenic acid. This will become more 
obvious in the fequel of this paper. 


* Joum. de Phys. T. II. p. 173. 
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Plgifical Propcrtica qf Arjtniated Hidrogen Gas, 

Iti pli 7 fical pro* Arfeniated hidrogen is a permanent elaflic aeriform invifible 
pcrtkb fluid. It is a true chemical compound. Proud aflerts that it 
depofitSarfenic: This however 1 have never been able to ob- 
ferve« if the gas were pure. It has an alliaceous fetid fmell. 
It extinguiihes burning bodies. It is not abforbable by water; 
but when this fluid is freed from atmofpheric air, it takes up a 
fmall quantity of the gas which becomes difengaged again by 
mere agitation. It does not change the colour of tindure of 
litmus. The fpecifle gravity of aifeniated hidrogen is, at 2H' 
barometrical preflure = 0,5293, or, one cubic inch (old French 
mcafure) weighs 0,2435 grains. It is therefore lighter than 
oxigen, nitrogen, atmofpheric air, carbonic acid, nitrous gas, 
ammonia, and gazeous oxide of carbon, but heavier than hi* 
drogen and fulphurated hidrogen gafes. It is abfolutely fatal 
to animal life. 


Chmical Properties of Arfeiiialei Hidrogen Gas. 

Iti chemical Arfeniated hidrogen, mingled with atmofpheric air, fuflers 
propertiei. chemical change, but mere dilution. The fame holds good 

Mixed with ni- with refpefl to nitrogen. When mingled with nitrous gas, a 
^ diminution of 0,02, or 0,03 takes place, which fometimes even 
amounts to 0,05. To afeertain the nature of this gas, I mixed 
two parts of arfeniated hidrogen, with one of nitrous gas, and 
gradually added oxigen, till no further diminution of bulk en- 
fued. On prefenting to this mixture a lighted taper, a loud 
explofion took place, accompanied with flame. Probably part 
of the oxigen added, remained uncombined; for a mixture of 
two parts of nitrous gas, and three of arfeniated hidrogen, 
could not'be inflamed by the taper; arfeniated hidrogen is 
milceable with hidrogen, with carbonic acid, and with ammo¬ 
nia in all proportions. 

With oxis'imsed Into a cylinder half filled with arfenic and hidrogen, I Tent 
muriatic acid yp bubbles of oxiginized muriatic acid gas. The bulk of the 

gat was diminiflied, beat was evolved, and metallic arfenic 
was depofited in a cryflalline (late. On adding to the mixture 
an additional dofe of oxiginized muriatic acid gas, white fumes 
appeared, and the depofited metal vaniflied. The fame ex¬ 
periment was repeated fucceffively, taking care to add no more 
of the latter gas, than was jufl fufficient to occafion the pre* 

cipitation 
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cipitation of metallic arfcnic, l^he collected metal yielded 
nitrous gaSf by (he afTufion of nitric acidj and on adding to 
this mixture muriatic acid, arfcnic acid was produced. The 
arfenic depofited in the manner Aated before, when*laid on 
ignited coals, became volatilized in thick white fumes, yield¬ 
ing arfenious acid. The precipitation of metallic arfenic mufl 
be afcribed to the decompofition of the oxiginized muriatic acid 
gas; the oxigen of this gas uniting with part of the bidrogen 
of the arfeniated hidrogen, and forming water, and thus fe« 
parating the arfenic. For the arfenic is capable of being ox- 
ided by the muriatic acid. Should it be imagined, that arfcnic 
exifted in arfeniated hidrogen, in the oxidized Hate, and that 
it became precipitated by the oxiginized muriatic acid robbing 
it of its oxigen, w'c (iippofe things analogically erroneous, for 
the oxiginized muriatic acid is more capable of giving out oxi¬ 
gen than of taking it. The experiments of Chenevix feems 
perhaps hoftile to this aflertlon; but the experiments of this 
philofopher merely prove that the oxiginized muriatic acid is 
capable of combining with an additional dofe of oxigen^ and 
conHituting with it a hyperoxiginized muriatic acid. This 
certainly cannot be the cafe in the prefent inflance, as will 
appear more evident from what 1 (hall Hate prefently. 

I tilled a cylinder in the mercurial pneumatic trough, with Farther expert* 
arfeniated hidrogen, and fent up into it as expeditioufly as pof-thU 

Able, a quantity of oxiginized muriatic acid gas. The rcfult 
was evolution of heat, diminution of volume, and (he inner 
tides of the cylinder became covered w*ith a kind of dew. A 
formation of water had therefore a£lually taken place in this 
experiment. Into another dry cylinder half filled over mer¬ 
cury, with arfeniated hidrogen, I introduced dry muriatic 
acid gas. In this cafe no diminution of bulk, no reparation 
of arfenic chfued; no change at all took place. Repeating the 
fame experiment, I introduced into the cylinder a fmall quan¬ 
tity of water; the muriatic acid gas w^as abforbed, and the re- 
fidue was arfeniated hidrogen unaltered. 

Into a cylinder half filled with oxiginized muriatic acid gas, 

I pafied gradually arfeniated hidrogen in fmall bubbles at a 
time; in this cafe no metallic arfenic was feparated, but thick 
white clouds appeared. On continuing the addition of arfe* 
niated hidrogen till no more white fumes appeared, metallic 
arfenic was depofited. It follows from this experiment, that 

when 
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ivhen a Jhudl quantity of arfeniated hidrogen U made to aft 
upon a large quantity of oxiginized muriatic acid gas, part of 
tlie oxigen of the oxiginized muriatic acid gas combines, not 
only with the hidrogen of the arfeniated gas, and forms water, 
but the metallic arfenic alfo becomesoxidifed, Reafoning from 
this fadt we (hould be inclined to believe, that a mutual de^ 
compofitlon of both the gates could be thus effeded; but this 
cannot be accomplifhed; a diminution of bulk indeed takes 
place to a certain extent, but the complete difappearance of 
both the gafes cannot beefieAed. If the admixture of arfe¬ 
niated hidrogen, with this oxiginized muriatic acid gas, be 
continued no longer than white clouds appear, and the refidue 
be^ then examined, it will be found to confift of hidrogen and 
oxiginized muriatic acid gafes; and the mixture detonates at 
the approach of a taper. The oxiginized muriatic acid gas 
can only be feparaled with difficulty by long agitation, in con¬ 
tact with water, and it feems as if it were become lefs fdluble 
in that fluid. If the reparation of this gas be accobipliflied, 
the remaining arfeniated hidrogen burns with a pure flame, 
void of alliaceous odour, and contains no veflige of arfenic, as 
(hall be proved hereafter. From what lias been Hated, the 
following theory may be formed. 

Theory of the Arfenic, in combination with a certain portion of hidrogen, 
decomporu'ion ofconflitutes arfeniated hidrogen gas. On prefenting to this 
aifeniaud l'*^*^®*combination oxiginized muriatic acid gas, the oxigen of this 

gas combines with the hidrogen, which held in folution the 
arfenic, and the latter is feparated. If more oxiginized mu¬ 
riatic acid be added than is neceflary for this purpofe, the por¬ 
tion of oxiginized muriatic acid gas does not a£t further upon 
the hidrogen, but merdy upon the arfenic, and the latter be¬ 
comes oxidifed. 

Arfeniated hi- Hidrogen and arfeniated hidrogen may be mingled without 
^'^5^g^‘*"dccompofing each other; the decompofition can only be ef- 
gen. fefiedby the conta£lof Are; but if we mingle hidrogep, hold¬ 

ing in folution fulphur and oxiginized muriatic acid gas, the 
decompofltion and formation of water is inflantly efleded. 
This is iikewife the cafe with arfeniated hidrogen gas. 

Hidrogeii cog^- Hitherto no combinationofhidrogen with a metallic fubffaiDce 

known; but it is highly probable, that fuch corobma- 
ttUic u ances. exift. This indeed feems to be the cafe in the for¬ 

mation of this gas on which wc are treating. If this be ad- 

4 toiitied, 
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iniUed, a divifion of hidrogen mufl lake p1ace« in the follow¬ 
ing manner; one pari of it muAlinile with iheoxigen of the 
oxiginized muriatic acid gas, to produce water; another part 
.mud fall down with the arfenic; and another portion remains 
combined with caloric, in the form of hidrogen gas. 

Hydrothian acid gas ^ and arfeniated hidrogen do not a£i Sulphuratrd «ni 
upon each other* To a mixture of equal parts of hydrolbiaii *^^*y*^ ****^*®" 
acid gas, and arfeniated hidrogen gas, I added gradually ox-Oxiginit^ mu- 
iginized muriatic acid gas; a diminution of volume 
took place, accompanied with liberation of heat, and a depo- 
lition of yellow fulphurized arfenic (orpiment). On adding 
an additional quantity of gas, the precipitate acquired a beau¬ 
tiful orange red colour, and on continuing the addition of ox- 
iginized muriatic acid gas, white clouds were produced, the 
precipitate detached iifelf from the Tides of the velfel, and 
were gradually converted into a pulverulent fubfiance of a yel- 
lowitli white colour. 

The refults of thefe experiments are obvious, and might Teft of irTmi- 
have been expelled a priori. But they may ferve as a teft l»id«>icn. 
difcover the prefence of arfeniated hidrogen, when contained 
Jn other gafes* 

1 mingled one cubic inch of arfeniated hidrogen with ten of Nitrogen mixta 
nitrogen, and one of hydrothian acid (fulphurated hidrogen '*‘*h it. 
gas;] on adding to this mixture a fmall quantity of oxiginizcd 
muriatic acid gas, yellow fulphurized arfenic was inflantly de- 
poiited. It is not improbable, that arfenic is likewife foluble 
in other gafes, and in this cafe the hydrothian acid (liquid I'ul- 
phurated<hidrogen,) in conjun£tion with oxiginized muriatic 
acid, would prove a ufeful re-agent for difcovering the prefence 
of it. 

A lighted taper immerfed in a vial filled with arfeniated hi- £xtinguiiket« 
drogen, is inftantly extinguiflied; at the fame time that the ^ut 
gas bumtf at the orifice of the vial with a lambent white flame, 
diSufing a difagreeable odour, and much white fumes, which 
are arfenious acid. If the gas be inflamed in a phial with a 
fmall orifice, the flame defcends gradually down to the bottom 
of the phial, which becomes lined with a coat of cryflallized 
metallic arfenic. In iliis cafe therefore the hidrogen alone 
burns. 

I 

a The name given by the Germans to fulphurated hidrogen gas, on 
account of its pofiefllng the properties of an acid. 

If 
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Espiodeawjth If two parts of arfeniated hidrogen be mingled with three 

Dxigen* of oxigen, and a taper be prefented to the mixture, an tx- 

plofion take!) place; no metallic arfenic is feparated, but the 
produf^s arc arfenious acid and water: foap-bubblcs with the 
mixture of thefe gafes, explode with a bluifli white flame, 
leaving a white fmoke and llrong alliaceous odour. Equal 
parts of arfeniated hidrogen and oxigen gafes, fired in like 
manner, do not explode fo loudly, but the report is accompa- 
Bunwheautl- '^*th a much more vivid flame, A ftrcam of arfeniated 

fully in oxigen hidrogen, iffuing from a bladder fitted with a flop-cock, and 

fet to burn in a large receiver filled with oxigen, yielded 
arfenic acid. The combuflion in this manner is uncommonly 
beautiful; the gas burns with a blue flame of uncommon 
fplendor; 

Two parts ofarfeniated hidrogen, and one ofoxigen gas, being 
detonated in a clofe veflel by means of the eleflric fpark, left 
a flnall refiduum ; on repeating the experiment, the deto¬ 
nating tube broke during the explofion, which prevented the 
examination of the refiduc. From what has been fo far re¬ 
lated, it becomes evident that the conflituent parts of arfe- 
Compofedofme- nialed hidrogen gas are metallic arfenic and hidrogen. Were 
teilic arfenic and It poflible to determine with abfolute certainty, that no in- 
* ‘ creafe of volume took place during the fofution of arfenic in 
hidrogen, the proportion of the conflituent parts of tliis gas 
might be afeertained thus: 

French weight and 
meafure* 

One cubic inch of hidrogen, weighs - 0,0353 

One cubic inch of arfeniated hidrogen, weighs 0,2435 


Dedudting the former from the latter, we get 0,2082 
Which is the quantity of arfenic diflblved in the gas, confe- 
quently one cubic inch of arfeniated hidrogen gas, confifls of 
0,0363 hidrogen, and 0,2082 arfenic; and one cubic inch of 
this gas contains about ^ grain of metallic arfenic* 


Habitudes qf arfeniated Hidrogen to Acidic 


Itihilltadeith 

acids* 

po&eeatrated 
altric ooL 


Into a phial, containing about eight cubic inches of ar¬ 
feniated hidrogen, I poured a half cubic inch of concentrated 
nitric acid* The moment the acid came' into contad with the 
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fas. The phial was filled with denfe red Fumes, a white 
ilame pervaded the vefifel, and a dhtonalion enfued. 

On repeating the experiment with .dilute nitric acidy aoDilon aStric 
accenfiontook place. The refiduary gas was pure hidrogen,*^^* 
and the water contained arfenic acid. Fuming concentrated 
nitrous acid therefore is capable of oxidifing the arfenic con* 
taincd in this gas, at the fame time that the oxigen of the 
acid burns with the hidrogen of the gas, and produces water; 
whereas weak nitric acid is only capable of oxidizing the ar¬ 
fenic, without afling upon the hidrogen prefent. 

Into a glafs tube, furnifiied with a Aopper at one extre- Nitro-murisda 
mily, and clofed at the other, 1 introduced eight cubic **^^*^' 
inches ofarfeniated hidrogen, to which were added two cubic 
inches of nitro-rouriatic acid. After having agitated the 
fluids, on opening the tube under water, a diminution of one 
cubic inch took place. The refiduary gas was pure hidrogen. 

It is remarkable that, during the addition of the nitro-muriatic 
acid, a black powder feparatcd, which again difappeared on 
agitating the tube. Nitro-muriatic acid a£ts therefore in the 
fame manner upon tins gas, as oxigenized muriatic acid gas. 

It efieds firA a reparation of the metallic arfenic, and then 
'oxiginizes this metal. Liquid exigenized muriatic acid de-Oxlglnlted ora* 
compofes arfeniated hidrogen by mere agitation; the refidoe•****• 
is hidrogen. Muriatic acid exercifea very little adion upon MuHitic add. 
arfeniated hidrogen; but merely difiblves a minute portion 

of it, which may be expelled again by heat. Concentrated Concentrated 

.. . . , /r ^ acetic add. 

acetic acid has no eAect upon it. 

Into a glafs cylinder holding eight cubic inches of arfe* concentrated 
niated hidrogen, I poured one cubic inch of concentrated ful- fl«lphuric acid* 
phuric acid, and then clofed the tube. At the moment of the 
addition of the acid, the cylinder became lined with a coat ^yrtoui pheno* 
of bright metallic arfenic, fo as to refemble a looking-glafs. menon. 

On agitating the cylinder, the coating refolved iifelf into a 
brownifli black powder, which, after a few days, aflumed 
the colour of Kermes mineral. On opening the cylinder un¬ 
der water, a diminution of bulk enfued, and the refiduary 
gat proved to be hidrogen. The experiment was repeated, 
and yielded the fame refults. The fulpburic acid employed The fulphark 
in this experiment, had acquired a penetrating pungent fmell, eumiuad* 
and was examined, after having been neutralized by am¬ 
monia, in the following manner: 

i 
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AoimonUte of copper; on being mingled with It, acquired 
a greentfh colour. Hydrofulpburet of ammonia inftandy oc- 
caiioiied a copious yeljow precipitate. 

Water impregnated with fulpiiurated hidrogen gas, occa- 
lioned a fimilar eifecl. From the refulta of thefe teAs it be* 
comes, obvious, that the acid confided of fulphuric, ful- 
phureous and arfenic acid. In order to be certain in this 
refpcd, I mingled a few drops of liquid arfenic acid with a 
mixture of fulphuric and fulphureous acid, neutralized (he 
fluid with ammonia, and fulunitted it to the fame teds. The 
refults of this mixture were analogous to the former. The 
decompofition of the arfenialed hidrogen gas, is probably 
analagous to the decoinpoiition of this gas, by means of 
oxiginized muriatic acid gas. The fulphuric acid flrd gives up 
pari of its oxigen to the hidrogen of the arfeniated gas, and 
occafiona the reparation of the arfenic; which, at the ex¬ 
pence of the remaining portion of oxigen of the fulphuric 
acid, becomes afterwards oxigenized, and conditutes the 
arfenic acid. 


Jti habltudff 
to netallic 
Iblutioas. 
AminSniate of 
I copper* 


Marutt of tin. 

f m 


nitrite of lead* 


Mitrate of filter* 


A good tdft* 


Habitudes qf arftniatei Hydrogen Ga$ to AfetaKe Solutions, 

1 caufed a current of arfeniated hidrogen gas, to pafs through 
a folution of ammoniate of copper* A metallic pellicle ap¬ 
peared on the furfacG of the fluid, which fufiered no other 
change. 

Into a bottle filled with arfeniated hidrogen gas, I dropped 
a folution of muriate of tin* On agitating the folution, it ac¬ 
quired a brown colour, a partial diminution of the gas eu- 
fued, but the folution of tin was not converted into an oxi¬ 
dized muriate of tin, which would have been the cafe, if 
the arfenic exilled in the gas in an oxidized date. 

Nitrate of lead, on being brought into cemiaA with ar- 
fenialed hidrogen gas, became turbid, and depofited a preci¬ 
pitate, which was arfeniate of lead. 

Nitrate of filver Aibmitted to the adion of the gas, became 
infiantly of an intenfe black, and a pellicle of metallic filver 
colled^ on the furfime of the fluid. The refidue of the gas, 
which had been made to a& on the oxide of filver for Tome 
tinie, had all the properties of pure hidrogein. 

This experiment fliows, nitrate of filver might be em¬ 
ployed for dcteAing the preferoe of arfeniated bkfarogen ; foe 

as 
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AS long as a minute quantity of aribnic was prefent^ a bhck 
precipitate enfuedi Whereas pure hidrogen has no efieCl upon 
this re-agent. 

1 paffed into a concentrated folution of nitrate of hfver, a 
fiream of arfeniated hidrogen, collefled the black metallic 
precipitate, waihed and dried it. The fluid obtained in this 
procefs did not dillurb the tranfparency, or change the co«- 
lour of amrnoniate of copper. Neither liquid fulphuraled 
hidrogen, tindure of galls, nor potafh, had any effefl upon 
it. It contained therefore neither ftlver nor arfenic. The 
precipitate before obtained, acquired a metallic luftre on be¬ 
ing faturated; laid on ignited coals, it diffufed an odour of 
arfenic, and it yielded by fufion a button of iilver. It was an 
arfeniate of iilver. 

Arfeniated hidrogen paffed into a folution of nitro-muriate Kkro-muriace 
of gold, occafioned a precipitate; on the furface of the 
fluid appeared a pellicle of metallic gold; and the tides of 
the veffel, in contafl with the fluid, became beautifully 
gilded. The fluid through which the gas had been paffed, 
examined in the ufual manner, proved to contain no veAige 
either of gold or arfenic. The precipitate greatly refembled 
charcoal dufl, interfperfed with minute particles of gold. * 

It is highly probable, that arfeniated hidrogen is capable of Deeompofeima 
decompofing all metallic folutions, the bafis of which is either folutiooi# 
nitric, or muriatic acid, and probably other acidSi 


Habitudes qf arjbniated Hidrogen Ca» to various other Bodies. 

Expreffed oils, on being agitated for fome lime in conlafl its habitudes 
with arfeniated hidrogen, abforbed part of the gas, and ac- 
quired a deeper colour. * 

Alcohol fuflers no change from arfeniated hidrogen. Sola- ind to alcohoti 
tion of potafl), and liquid ammonia, do not abforb it. sUsliei. 

Such are the properties of this gas, the inveiligation of 
which I fliall continue as foon as my health is reftored, it be¬ 
ing fo confiderably injured by the unavoidable inhalation of 
this gas during the courfe of tbefe experiments, which gives 
me ample rcafoii to conclude, that the gas mull be highly 
poifonous,^ 

D. J. B. TROMSDORFF. 

Eqfurih, Feb. 1803* 
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Account (jf an Eudiometric Apparaius, contrived and t^fed bp 

Dr. Hofe, Proftjfor of C^miftrp in ike Univerfitp of Edin* 

« 

Som«nciIppa- SiNCE the difcovery of the uncertainty with which (he 
ntuc. application of nitrous gas to atmofplieric air, and other mix¬ 

tures, containing oxigen is attended, it has been found de- 
lirable to prefent folid or liquid fubfiances for t!ic abforption 
of that principle. This, on hrfl confideration, may (cetu 
at leaft as eafy to be done, as to mix two gafes ; but it is by 
no means To, becaufe th" liquids in particular poHefs a degree 
of chemical activity, which renders it inconvenient to im- 
merfe the hands in tliem, or to expofe their furfaces to the 
open air, efpecially when it is attempted to accelerate their 
operation by means of agitation^ fo as to obviate the prin¬ 
cipal objedion to their ufe, the tardinefs of the procefs. 

The apparatus of Dr. Hope, which he ufes in his ledtures 
and in his experiments, is at once Ample aud effectual, and 
1 have the pleafurc of inferting the following corredt deferip- 
tfon with his perrailfion. 

The apparatus confffts of two bottles, which are repre- 
fented in Plate XII, conneded together in the manner in 
which they are ufed ; A reprefents a fmall bottle which may 
be nearly two inches in external diameter, and three in length, 
having a neck and ffopper at D, and another neck as ufual at 
C. It is deffined to contain the eudiomi trie liquor. B repre¬ 
fents a larger bottle, which may be nearly of (be fame dia¬ 
meter, or rather of fomewhat lefs, but inches long. The 
neck of B is fitted accurately by grinding into the neck of 
A at C. 

The method of ofing this apparatus is very Ample: intro¬ 
duce in the ordinary w^ay into the bottle B, the air or gas 

* As the defeription at p. of the prefent volume is in fome 
relpcdb inaccurate through hafic, and the figure, being an outline, 
appears as if the neck of the upper veffel protruded fo far into the 
lower, as to prevent the alcent of a portion of the gas after agi¬ 
tation,*—I have chofen rather to give an entire defeription and 
drawing in this place, than adopt the lefs acceptable procefsof an- 
jiotating and corredUng. 

i\n 
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III! it is fwll; then fill A with the sthforbing liquor,' for exam- 
pie with a foIutioD of fulphuret of lime, which Dr. 
commonly employs, and covering the mouth with a fiat piece 
of glafs, plunge it under the furtace of water, and there in* 

(ert the neck of B. 

The compound veflel is then removed from the water, and 
inclined till a fuflicient quantity of the liquor flows into 
B. It is now well fliaken, and the agitation ought to be con¬ 
tinued till the abforption is compleated—Lefi the diminution 
of the clenfily of the included elafiic fluid fliould retard the 
ubforption of the oxigenous portion; from time to Lime the 
apparatus, in the pofition in which it is reprefented in the 
figure, is to be placed in a plate full of water, and the flopper 
D is to be loofened, or fu far withdrawn, as to allow this 
fluid to enter to fill the place of the abforbed gas.—By this 
admixture of water the liquor is diluted, but not to fuch a 
degree, as in any meafure to interrupt the advancement of 
the procefs, unlefs indeed when the gas abounds very much in 
oxigen. 

When a gas of this defcription is the fubje^l of experiment, 
it may be proper to ufean apparatus, of which the bottle A is 
made of greater capacity in relation to the fize of B, than in 
tlic proportion already affigned. 

As foon as it isobferved, that after reiterated agitation, and 
opening the flopper D, the liquor does not rife higher, the ab< 
forplion may be confidered as compleated, and the operation 
may be finifhed by allowing the inflrument to regain its ori¬ 
ginal temperature, in cafe, from want of due precaution, it 
may have been afTedled in this rcfpe6l by the warmth of this 
hand in the courfe of the experiments. 

If the bottle B be graduated, the amount of the abrorptioii 
may be determined at once, by plunging the apparatus into 
water to the level of the included liquid, and removing the 
flopper, otherwife the refidual gas may be transferred into a 
tube, exprefsly graduated for meafuring gales. 

By this convenient contrivance, we fee that the liquid is 
economized and the celerity, neatnefs, and precifion of ex¬ 
periment are enfured. The fize here mentioned is very well 
adapted to the purpofes of publie exhibition, but it is almoft 
needlcfs to remark, that it may, and in general ought to be 
made confiderabl^ fmaller for the ordinary eudiometric expe¬ 
riments. 

¥2 
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AF^AHATUS FOR DRYING 


Appantus for 
drying nrecipi- 
taCei on the 
water bath: 


Dr. Hope fuggefted that^the apparatus might he made ftiH 
more {itnpic without impairing its merits^ in any conliderable 
degree, particularly when fmall volumes of gas are to be ex¬ 
amined. This is done by ufing a fmall bottle having one 
neck only, and having a graduated lube nine or ten inchca 
long, and from half to three quarters of an inch in diameter, 
accurately adjuRcd to fit into it, but not projefling into its 
cavity. 

If the bottle have twice or thrice the capacity of the lube, 
the fume folution of fulphuret of lime may be repeatedly ufed, 
and the abforption will be more expeditious. 

In employing this inflrumcnt, the manipulation is in all 
ref'peds the fame as above deferibed, excepting when the 
piugrefs or termination of the operation is to be difeovered. 
For (his purpofe, loofen the connexion between the tube and 
the bottle, in a degree fufficient to allow the ingrefs of the 
water of the trough, in which the eudiometer mud then be 
iinmerfed. 

This apparatus equally unites difpatch, (economy of cudio- 
nictric liquor, and convenience of management. 



Dejeription of an ApfHiratus for drying the Products of Chemical 
Atialj/fs which is alfo uf^ul for Experiments of Congelation, 
By Mr, Fk^ukrick Ac cum. Communicated by the 
senior. 


nn 


1 HIS apparatus, Plate X, is extremely ufeful in drying 
fuch products as abfolutcly require a temperature not exceed¬ 
ing 212° ; fuch fulminating mercury, Chenevix^s fulminat¬ 
ing filver, and other explofivc compounds. The fubflance 
to be dried mud be placed in the conical glafs vefTel B, and 
when the velTel E is filled with water up to the fide tube D; 
the deficcation may be performed without any rifk of ex- 
plolion, or any further trouble, by putting the apparatus over 
a lamp, and keeping the water in a date of ebullition. (Sec 
the lower draxving in perfpeBive^) I have found it particularlj 
ureful in the deficcation of the precipitates obtained in the 
analyfis of minerals. Ills well known that the fame mineral, 

analyfed 
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analjfed by different chemifts, has been found to yield dif¬ 
ferent proportions of the fame ingrediants, and that the 
difference of proj)ortioiis of the conflituent par*s, in many 
cafes, is often more apparent, than real; arifing entirely 
from tlic various degrees of deffccation that has been employed 
by ditrerent analyfls, and fometiines even by the fame perfon. 

This point is of fiich importance, and is productive of (o 
much trouble, that every chemitt who has analyzed a mineral 
water, or cryflallized and feparated final! quantities of deli- 
quefeent falls, will at once perceive the utility of the ap¬ 
paratus ill this relpeCt. 

This apparatus may likewife be ufed as a Wiiler^baih, InThrfame ufrd 
fliat cale, the conical glafs veflel B is removed, and the inner ****** ® 

tin veffel E tilled with water; into iliis, retorts, tlalks, galli¬ 
pots, vials, bottles, &c. may be immerfed for promoting the 
procelfes of dinillatioii, digedion, folution, evaporation, &c. 
or it may be ufed as a /Und bath, (it being hard foldercd) by »i fanJ Uath. 
fflliDg the tin veffel with lifted fand, for performing Ihofe 
opoiations which require a higher temperature, than that of 
boiling wafer. 


When the inflrument is required to be ufed as a/r<r=irtg MethoJof fiec*. 
apparatus, the bottom cover G is to be taken olF, and tlie ('*^*^'*-***>’ 
cavity between the interior, and exterior veffel, filled with /, 

, y . . /• 1 1 I I • . .hftiunifni* 

the irigorific mixture ; a wetted piece of bladder is then to 
be tied over the opening, or the cover is put on, to retain 
the mixture. The fccond Irigorific material (for indance it 
quickdlver is to be frozen) confiding wc will lay, of muriate 
ol' lime and fnow, are to be cooled by the mixture in the 
exterior vcilel, by putting the muriate of lime into the roim al 
glaCs vcll'el, together with tlie mercury contained in a thin 
glafs tube; and iurrounding the glafs velleb by filling the 
interior tin veil'd with fnow, or pulverized ice. W hen ihi^fe 
materials have been cooled down to 0® ; the fnow and ice 
may be mixed together by emptying the niunaic of lime into 
the veffel containing the fnow, and dirring the mixture with 
a glafs rod to facilitate the folution of the lalt, and to produce 
the requillte degice of cold. The number of app'aralus 1 
have fold to philofophical chemids, gives me rcafon to luppofc, 
that they have proved uldul. 

FREDERICK ACCUM. 


IJ, Old Compton Sheet, 
S(jho» 


1a ikp 
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Fiift Account* 


X. 

Letter from Mr. Accum^ in anfwer to the Enquiries of a Cor^ 
refpondent rt/pe^ing tike Procefs for obtaining the Aguftine 
EarJh. 

To Mr. NICHOLSON, 

DEAR SIR, 

Rfiftalee refpefl- Your corrcfpondenl, P. O. in Ihe laft number of your 

cofredl, wlirn he oI)rerves, that the procefs for 
method uf ob- obtaining aguftine earth is not noticed in my r 3 rftem of prar«i 

lical chemiftry, nor in any other Work publithed in this coun¬ 
try, and alfo that moft of the books he quotes, were pub- 
)i{hed a conftderable time after this earth teas made knoxin 
by profeflbrTrortjsdorf; but he is miftaken in his opinion, that 
it was known in this country previous to the publication of 
the above works. 

The method of feparating this earth from the mineral which 
contains it, had not (hen been communicated to us through 
the ufual channels of fcientific information. The firft account 
of the method of feparating this earth 1 can find, is contained 
in a german work, entitled Praftifehe Ankitung zur zerlegendtH 
Chiemie, publifhed by ProfolTor Goelling, 1802. From which 
the following tranfiation is made. 

Let a determinate quantity of (he Saxon beril finely levi- 

^nder; "boiled ^ boiled in a Clver veflel, with three or four times iU 

vrithpotafh} weight of potaQi, diftbived in a fufficient quantity of wafer; 
Urnfufed; evaporate the whole to drynefs, and fufe the mafs. 
foftened^by ^ a the alcaline mafs by the gradual addition of water, 

an muriatic acid when detached from the crucible, add to it muriatic acid 
evaporated to till the whole is diftbived. Evaporate the foiution to drynefs^^ 

^ fufficicnt quantity of water, and feparatc 
thefilexfcpa- the infoloble refidue [filex] by the filtre. 
thc'Vuid p-e- Decompofe the fluid from which the filiceous earth has been 
cipita^cd by car-feparated, by gradually mingling it with a foiution of car- 
bonatc of foda j ix^nate of foda; coliefl the precipitate, and wafti it re¬ 
peatedly. 

feparare the When the precipitate obtained in the laft procefs has 
the"p*recip^«e confiftence, transfer it into a flafk containing 

by potafti which a concentrated foiution of potafti. The alumine which was 
jliffoivcaitand prefer 

leaves the ^ 

tinctarti* 


The proccfi. 
Saxon beril 
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prefent in the mineral* will be diflblved** and the infolable 
refidue left, is the new earth call^ AguSine, 

It is diflinguithed from all other earths by being abroluteijr chtnAers of 
infolublc in potafh* foda, and ammonia* and all timir car-^***^* 
bonates. Nor can an union of eitlier of the two firft aU 
calies with Aguftine be effefted by fufion. It is foluble in 
acids* with which it forms falls* which have little or no tafie. 

It is foluble in acids with equal facility after having been ig* 
nilcd* as when freth prepared. It fufes with borax into n 
tranfparent colourlefs glafs. 

100 parts of the Saxon beril yielded Profeflbr Tromfdoif 
78*0Aguftine, 4'*3alumine* and 16*0filex. 

I am* Sir* 

Your nofr obedient* 

FREDERICK ACCUM. 

11 * Old Compton Sireoty Soho, 

\5thO£lobcry 1803. 
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Letter fiwn a Correlpondeni concerning the Method prepoftd hg 
Air. Carlijlefor ciojing vdde~mouthed Vtjfels. 

Ottoher 15* 1803. 

SIR* 

]n the lafl number of your Journal* publifhed on (he firft of The methoS of 
this month* page 68, I find a letter addrelled to you by Mr. 

Carlifle* deferibing a method of clofing wide mouthed veC- Uft nuate 
fels intended to be kept from communicating with^the air 
and in PlateV. fig. 2* there is an engraving of the veflel re- 


V It is perhaps needlefs to ftate that the alumine may be leparated 
fiYjm the aicaline folutioni by faturating it with muriatic acid in ex- 
cefs* fo as to neutralize not only all the potaib* but alfo to difiblve 
the alutnine* and then to decompofe the obtaiiaa folution by car¬ 
bonate of ammonia. Should glucine be expe61cd* the carbonate of 
ammonia fliould be added in confiderable exccTs; for the excels of . 
ammonia retains in iblutlon the glucinc* and nothing but alumine 
still be thrown down. The glucine may be obtained by evapo- 
siting the (blnden to dryneft and igniting the refidue. 

F.A. 


com- 
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APFARATUS FOR RAISING WATER IK WORK TUBS* 


Was ufed by 
Buffonj 


and byte Cat j 


nd before sU by 
OUttber* 


. Appsrstus for 
more eafily 
nifing \Mter In 
Worm tubs, by 
•tmofpbcric 
frcHbffc* 


commended by the above ingenious gentleman. But I muft 
beg leave to obferve that ,l6isj which in your Journal is deno* 
minated '' a new method^ by a jar^ the cover of which fits 
into a groove with hog’s lard/’ is in reality a very old method; 
for in the quarto edition of BuflTon^ publiflied at Paris in 1749, 
Tome III. p. 192, you will find many fuch veflTels reprefented, 
and fig, 4, is precifely the fame as the one given in your work. 
But BufTon was not the inventor of this method, for it is 
claimed by the celebrated Mr. Le Cat, who had glafTes made 
upon this conftru3ion about the year 1739, and in 1748 fent 
to the Royal Society a defeription, which, with an engraving, 
may be feen in the 46th volume of the Philofophical Tranli- 
a£iions, page 6. 

But even the celebrated Mr. LeCat was not the inventor, 
for old Glauber employed this method long before, and a 
plate and defeription may be feen by any one who will take the 
trouble to confult his Fornacutn Philofophicarurn^ pars quinta,^* 
page 13, &c. &c. publiflied at Amflerdam in 1661. The 
only difference is, that Glauber ufed quickfilver to fill the 
groove; Mr. Le Cat employed quickfilver or oil; and Mr. 
Carlifle recommends hog's lard. Jf you think thefc remarks 
worthy of a place in the next number of your Journal, they 
are much at your fervice; from an 

OLD CORRESPONDENT. 


XIL 

Account of an Experiment for /applying Worm Tubs and other 
Refrigeratories by the qffijlant Prejjfure qf the Atmofphere, xiluch 
proved unfuccef^ul, on a large Scale ; to uhirh zs added an ln\r 
provementfor extending the ufeful Applications of the Syphon^ 
.Ry Edward Howard, Estt. F. R* S. In a Letter to ihf 
Editor. 

To Mr. NICHOLSON. 

SIR, 

The method of fupplying worm tubs and condenfers, given 
by Sir Alexander Edelcrantz in your lafi number, induces me 
to trouble you with the refult of an unfuccefsful experiment, 
which 1 fome time fince made on much the fame principle, 

and 
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and on a worm tub of a confidera^le fize. Indeed it was my 
intention to have made the worm tub part of the arm of a 
fyphon; but, as warm water was conflantly wanted in an 
elevated part of the prcmifes, and as all the water ufed was 
railed by a lifting pump from an adjacent well, an opportunity 
appeared to prelent itfelf, both of economizing labour, and of 
making ufe of the warm water of the upper furface of the 
worm tub. To effect thefe objects, I made the pipe coming 
from the well imnaediately communicate with the tub, and an¬ 
nexed the pump, by means of another pipe, to the upper fur- 
face of the tub. By this conftruftion, there was every reafon 
to conclude that it would be practicable to pump off the warm 
water, and alfo, that whenever the pump was worked to fupply 
the other demands of the laboratory, the water in the worm 
tub w'ould be conflantly changed without additional labour. 

It was further thought neceffary to add as^alve of fafety to the 
upper part of the tub, and two Aop cocks, one on the pipe 
leading from the well (o the tub, and the other on the pipe 
leading from the pump to the tub, in order that by the regula¬ 
tion of (hefe cocks, water might be had either immediately 
from the well, for other purpofes of condenfation, &c. or it 
might be drawn from the worm tub for procefTes requiring 
warm water, or for ufes to which warm or cold water might 
be indifferently applied. 

To give a better idea of the apparatus, I have fubjoined 
the following outline, Pl^lc XII. w'here A reprefents the worm 
tub{ B a pipe leading from the well; C a pipe communicating 
immediately from the pump ; D a valve of fafety, £ a pump; 

F a well; and G G flop cocks. 

The apparatus when made upon a fmall fcale, with aTfieippantni 
Woulfe's bottle and glafs lubes, anfwcrcd perfeClIy and pro- f“fcec<led per- 
mifed to be a valuable acquifition. I w’ifli I could relate the 
fuccefs of ihc fame experiment made upon a large one: But, failed on »Uri» 
notwilhftanding the beft workmen in London were employed, 
they could not make the joints of the worm tub fufficiently 
light to refill the preffure of the atmofphere for more than a few 
fuccedive hours. 

1 fliould not. Sir, have offered to you the refult of an un- 
fuccefsrul experiment were it not from an apprehenlion that 
the worm tub recommended by Sir Alexander Edelcrantz might 
be no IcTs didicult to conflruCl than the one I have deferibed. 

Allow 
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Impravement in Allow me. Sir, lo take ^advantage of thi» opportunitjr to 
the fypboo* communicate wtiat 1 believe to be an improvement of the 

fyphon. It was made at the time I bad an idea of s^iplytng 
the principles of a fyphon lo the worm tub: AUhotigli it may 
not be applicable to this purpofe, it will be found exceedingly 
ufeful in cafes where it would be difagrecable, dangerous, or 
impofSble, to exhauft the fyphon by the common mode of 
fucking out the air, if 1 may be allowed fuch an expreifion. 
I think it even probable that fyphons of confidcrable dimen** 
fions may be introduced Ibr emptying ponds, or for lowering 
the water in mill-dams or canals; for it is without doubt de-* 
firahle to avoid cutting through an emhankuient, and a very 
large inftrument of the new coniirudion would be thus put in 
action w'ith great eafe. The improvement. Sir, 1 have thus 
ventured to i|>eak of confifls merely in enlarging the exhauft- 
ing pipe to the fame calibre as the reft of the fypiion; in ele^ 
vating it a little, and in opening its mouth like a funnei« See 
Fig, 3, Platt Xf. 

It is fcarcely necelTary to point out that, to ufe fech a fy- 
phon, the (hort arm is, as ufual, tc l>e immerfed in the liquor 
intended to be operated upon, and the aperture of the long 
arm to be clofcd whilft the whole inftruoient is to be filled 
liuough the funnel with fome of the fame liquor* 

1 am, 

SIR* 

Your obedient humble fervant, 
EDWARD HOWARD. 


Xlll. 


A Method of equaltufig ike Motion of a Steam F.ngine'Bdithout the 
4ffljlance qf a Ffy H'beeL By Mr. Aa'CHua Woolf, Enm 
gincen Communicated by the Jneentor, 


Zqualiiing me- The mechanifm here prefented as a fubftitute for the fly, 

allowitheen**inc ^1'® advantage of equalizing the motion, with the 

to let off or ftup power of being ftopped and fet to work at any part of the 

ftroke, the utility of which, in mines, collieries, and other 
works, will be immediately feeo by tbofe converbot in foeb 
undertakings. 





IMPROVEMENT IN MR. E. WALKER’s aUADRAHT* 

Plate'll. Fig. 1. A reprcfeiiU part of the engine beam ; 

B the connefting rod; C the crank arm; D a cog-wheel« 
working into another cog-wheel F, of half the fize; Fa crank * 
arm on the Hiaft of the fmall wheel; G a cylinder clofed at 
bottom, in which afolid or unperforated piifon moves, leaving 
a vacuum henvath. This aAs limply inilead as a weight on 
' the crank F» by the conftant prefTurc of the atmofphere; and 
the diameter of the piflon mu ft be fuch as nearly to equal one 
third of the power of the engine* 

In Pig, 2. the outer circle is (he line deferibedby the crank; 
the circumference of the inner circle is equal to twice the 
diameter of (he outer, and the fquare has the lame cir«* 
cumference; liiis laft exhibits the inequality Hill remaining, 
whicli by this method is reduced to about one fifth ; but by the 
aftiftance of a fmall fly on the fecond motion, the elTefi will 
become nearly the fame as that of a rotative engine, with the 
advantages here mentioned. 

The fame motion may be applied to a pump, but in this cale 
the two cranks muft be horizontal at the fame time* 

« 

g- 4 '-1.-. ■■ ■ i". ^ ,"■■■■ .» ■s sstasaaaag 


XIV. 


bnprovemcni h\f ichich the additional Arc in Mr, Eui^idWalker^s 
rffledintr \'2u(idranl vt rendered unmvejfar}/. In a Leiitr/rwH 
the InverUorM 


To Mr. NICHOLSON, 


SIR, 


Any one who has a juft idea of the refleding quadrant. Improvements 
deferibed on page 218 of the fourth volume of your Journal, 
will perceive that one half of the arc of that inftrument is^uidiaat, 
appropriated folely to the redifying of the fecond horizon glafs. 

This method of adjufting is as good as any other that 1 have 
to pre^fe, but it is allended with the inconvenience of addtiy 
to the fize of the inftrument, and confequently to its weight. 

The following method of adjufting the fecond horizon glafs 
will reduce the inftrument to an oAant, which will ftill poflefs 
the tame property of ineafuring any angle lefs than 1 2CP by 
thq fore obfervation, 

Tirjl 


3 




sao IMP&OVEMBKT lYt KB. £, WALKER^S QUADRANT. 

^ mirror be fixed upon the top of the index 
ktr'sieleding This refiifier inuft be placed parallel to the firft hori- 

^uadranu zoxi gltfs, when the index flands at 90® on the arc, confe- 

quently the index glafs and redifier will form an angle of 45 
degrees. Secondly, let the two horizon glafles Aand as high 
above the plane of the oflant as the refliher, and the inflru- 
ment is ready for ufe. 

After the firA horizon glafs has been adjuAed, bring the in* 
dex to 90, and the re£tiAer will be parallel to the horizon glafs, 
if the index glafs and redifier form an exafl angle of 90^ on 
the arc; but if they do not form that angle, the index will 
Alow the error. Then to determine the error of the fecond 
horizon glafs, let the index be brought to 0, and the refliher 
will in that fituation perform the fame office as the index glafs 
, in the quadrant, when the index Aands at 90 at N; but as this 
has been fully explained in the defeription of that inArument, 
it need not be further infiAed on here. 

An o6lant of five inches radius, conArufted on thefe prin¬ 
ciples, would be exceedingly portable, and fo Arong as not 
to be eaAIy deranged by carriage; and thefe are properties 
which may recommend it to the attention of the traveller by 
land, particularly if he viAt thofe latitudes, where the altitude 
of the fun fometimes exceeds 60 degrees. 

' Thefe two glafl'cs may alfo be added to the fextant, without 

depriving it of any of the valuable properties which it now 
poflelTes; and this additional apparatus need only be ufed in 
taking fuch angular diAances as are beyond the power of that 
inArument, 

I am, 

SIR, 

Your's refpeftfully, 

E. WALKER. 

Lym Regis, O&ober I5lh» 1603. 

Plate XI. Figm 3. A B reprefents the index glafs; C D the 
rc£tiAer; m the horizon glafs; n the fccond horizon glafs. 
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AbftraSi of Cit. Seguin's Inquiries concerning Fermeniaiion 


In his firfl paper Cit. Seguin explains the plan of inquiry he 
has undertaken concerning fermentation in general; and more 
particularly concerning the making of beer, wine, cider, malt 
and melaffes fpirits, &c. In his fecond his objefl is to prove, 
that fermentation is not produced by a fublianceyia gencriSs 
but by a combination of circumflances. 

He (liows, that, in the cafe of clear liquors fermenting, the 
true folvenl of the fermentefcible caufe, whatever it be, is 


FermeaCidga 
not produced fcj 
apccuUtf 
fubftaace, but 
by a compila¬ 
tion of cliciei* 
ftancci. 

Watsrthotnia 
Iblveatof tht 
fermenutiva 


water, and not the faccharine matter; that the continuance €4ufe, 

of contact and the prefence of fugar, are by no means necef. wlthoutSe* 

fary for the folution of any fermentefcible principle in the prefence 

yeaft; that this folution is made by water in a 

quantity, it is true, but almod fuddenly, and even in the 

ordinary temperature of the air; finally, fuppofing fugar alfo 

to polTefs the property oT diflblving any given fermentefcible 

principle, it would be impoflfible to demondrate this, fince, 

to render it perceptible, the fugar mud previoufly be diflblved 

in water. 


Additional Experimenls of Mr, Ritter^ of Jena, on Gakanic 

Fhenomenaf, 

NATURAL philofophers will learn with pleafure, that 
Mr. Ritter continues his elegant experiments on a fubje£t, to 
the progrefs of which he lias fo greatly contributed. As they 
all relate to a known theory, we (hall content ourfelves with 
giving the refults as communicated to us by Mr. Orded, 
leaving to the experamentalid the talk of proving them with 
ail the requifitc minutenefs. 

The objeA of Mr. Ritter being to compare the cledricity Mr. R*t objeft 
of Voltas^ pile with that of eledrical machines, he confiders Vo^^wltb 
fuccctfively the intenfity of electricity, chemical aAion, Ipark, cicarkslms- 
and fliock, in the pile, Mmv 


a Bulletin des Sciences, No. 75t 
f Bulletin des Sciences, No. 77. 

As 
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fcle^city po6- As lo the intetifityj we know that the eleSricity !s fsotittvtj 

poles of the pile, and negative at the other; it 
feicgdive at the has been fiiown likewife, that it dimiiiiflies between thefe 

dimiiiiAes be- extfemes, fo as to be null in the middle of the pile, 
tween them* Mfk Ritter fought to compare the degrees of inteniity at Ihefe 

null in iht ^wo poles, and thofe of different piles. This he attempted 

The time by determining the time ncceffary for charging a given battery $ 
mceffary fbt (jut this method is inaccurate, and no certainty can be aU 
batwryfsn tained in this refpeft, but by means of the eleflrical balance. 

acMratcmeafure According to Mr- Ritter, the aftion ot‘ the pofitive pole 

the pile difpofes metals to combine with oxigeni and that 
tne piledilj^ea of the negative pole dirpufes them to combine with hydrogen* 
Sne*wiS****”* pofitive pole be armed with a gold leaf, and the nega- 

exigesr tive with a bit of charcoal, on forming a communication be- 

— vfithWdro- ^vveen thefe two fubftances the leaf of gold burns with a 

^ ^te armed brilliant light, and the charcoal remains untouched: but if 
with gold laa^j—the charcoal be placed on the pofitive fide, and the gold on 
on forming a ^ negative, the charcoal burns and the gold is melted, 
communication If the negative pole be brought into conlafl with the fiiining 

l^md) ** furface of quickfilvcr, it leaves a trace difierent from that 
if the charcoal produced b} the pofitive pole, 

atferts, that all the eflefts of the pile on the 
the gold is animal body are reducible to expanfions and contraflions. 

brought parts of the human body a Hume an increafed bulk on 

intownuft contadl of the pofitive pole, ami contraft on the contact 

with qoickfilver ^ negative: for infiance, ti’.e a^ion of the pofitive pole 

leaves a mark oil • . , r r 

lu furface dif- tongue produces there, at tm. expiration of a few 

l^ot from that a flight elevation, whereas the negative pole oc- 

ThSffJalofthe cafions » depreflion. If the fame perfon touch the 
pile on the ani- two poles with the two hands wetted, the intenfity of the 
?uci^to«-*" increafed in the liand in conlaft with the pofitive 

panhonsaiid pole, while its firengtli is diminifhed in the other, but the 
The*+He'm- of pulfations continues the fame in each. Theex* 

cTcai^thebulk panfion thus produced in the organs, is attended with a 

fenfation of heat, the contradion with a fenfe of cold. 

Mhda OB the ^he eye be made to communicate with the pofitive pole. 

If objects red, larger, and more didind; in contact with 

ThcMpinAoi^ * negative pole it fees them blue, fmallcr, and more con* 

occafioniafenfe fufed. The tongue receivjcs from the pofitive pole an acid 

negative aa alcaline. The ear being in con- 
To the eye the ta^ 
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lid With the former, all founds feem more Erave: with the + maacet 

latter, more acute. iwaelcdiftmd* 

In general the two poles of the pile produce oppofitethe ^ bloc, 
€«e«s. 

Such are the refulU of Mr. Ritter’s experiments. We have + gWes «a acid 
no opportunity of verifying their accuracy; but their fingu- 
larity, their number, and particularly the ingenuity of their tuundir^ 
author, lead us to prefume, that this account of them will 
be read with pleafure. The two Folet 

SOCIETE PHILOMATH, P”* 

duce oppofito 
effedi* 


Jl^ra^ of fame Rettiarks on ifte Acetite of Lead^ by 

Cit, Thenard*. 

A MANUFACTURER of acelite of lead was obliged to A mmuftftui^ 
flop his works being no longer able to make the ^ryf-^ 
tallize in needles, but always obtaining it in laminae, which caufe hit oertite 
induced purchafers to refulb it; Cit. Thenard^inquired into'^■***• 

' the caufe of this phenomenon, and (oon perceived, ti)at 
was owing to the proportions of the conflituent principles 
of the fait. He fucceeded in forming a fait pcrfedly (imiiar 
to it, by boiling in water a hundred parts of the acetite of 
lead of the Qiops, with a hundred and fifty parts of litharge 
well dried, and deprived of carbonic acid by means of fire. 

Analyfis corroborated the exigence of two fpecies of acetite Two fpeclet of 
of lead; one, long known, confifts of oxide of lead 0.58, *^'*^®^***^ 
acetous acid 0.26* and water O.IG, the other, which has 
hitherto efcaped the notice of chcmills, contains oxide of 
lead 0.7d, acetous acid, 0.17, water 0.05. 

The former of thefe falts has an excefs of acid, and a llrongly The common at 
faccharine tafte; cryftallizes in needly prifms, which appear 
to be hexagonal, and terminated by hexaedral pyramids; 
undergoes no alteration in the air; is very foluble in water, 
and forms with it a folation feebly precipitable by carbonic 
acid. The latter, on Uie contrary, is neutral; has a lefs per- The nev or 
ceptible faccharine tafte; afteds a lamellated figure; is foluble weiiw* 
in vinegir, and then exhibits on evaporation the needly form; 

• Bulletin det Sciences^ No. 77. 
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efflorefces (lightly in the air; is mach lefs foluble ih wateo 
but forms with it a folution abundantly precrpitable by 
Fine white lead carbonic acid. This precipitate is very white, formsapade 
a^be prepared extrafting the carbonic acid from chalk by 

means of fire, it would perhaps be poflTible to prepare a fine 
white^Iead by thefe means. 

Advantages of The value of the difeovery of this fait, will be readily 
tbedifeovery* perceptible. It not only brings us acquainted with a new 

fubdance intereding in a fcientific view, as it affords us a frefh 
proof, that the proportions of the conftituent principles of 
falts may vary greatly; but it is likewife of importance in the 
art of phyfic, in wliich falts of lead are daily employed, and 
which may require one containing a large proportion of oxide; 
and it is of confequence to the arts in general, as it affords a 
new method of obtaining a fine white-lead, and particularly 
to that of manufadluring acetite of lead» on the procelfes and 
produds of which it throws great light. 
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Arachit hypo- 
cultivated 
hi France* 


*AdMi an oil 
excellent for 
lampi, 


nd other pur- 

pofoi* 


The Arachis Hypogm, or Ground Nut qf tike Wejt Indies^ cul^ 

tivuted in France for its OiL ^ 

IN the departments of Landes and PHeraolt in France, 
lat. 43|o to 44>p, an .oily plant, called arachis, of the family 
of lentils, (arachis hypogaea) begins to be cultivated. It was 
brought by the Spaniards from Mexico, and was introduced 
by the French from Spain. An ounce ot the oil of this plant, 
with a wick a line and half in diameter, burned nine hours 
and twenty-fix minutes; an ounce of olive oil under fimilar 
circumflances, laAed only eight hours. I'hus the oil of die 
arachis has the advantage of more than one eighth over olive 
oil ; and it has more or lefs over every oth^ kind of ml. 
It is an excellent fubflitute for olive oil for every domefiic * 
purpofe, and is preferable to all other oils for the manufadure 
of foap. The feed yields nearly half its weight of oN. 


The enquiries of a corr^fpandent, refpeSing the method 
of experimebt adopted by Or. Irvine, will be anfwcred in 
our next. 4 
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ARTICLE L 

« 

Letter from Andrew Duncan, M. D. B. R. S. E. contaiH- 
ing Erperiinmls and Obfervations on Cinchona, tending parti¬ 
cularly to flew that it does not contain Gelatine .' 


S.I R, 


To Mr. NICHOLSON. 


Having been long engaged in a leries of expcirimjenls oU ' 
the aflringent fubftances employed in medicine^ I was parti¬ 
cularly interefted* with the Abftrad of a Memoir ori the Fe¬ 
brifuge principle of Cinchona/' contained in the !aft number 
of your excellent journal. The prefence of gelatine in cin-|>Ki«ace «f 
chona^ was fo incompatible with cxperimento 1 had formOriy 
made, that I was ftrongly inclined to believe, that Seguiniaiig. 

(than whom no one ’flkmld be better acquaint^ vtrith the com^ 
binalions of tannin and gelatine) had been milledi eidier front 
having examined cinchona which had been adulterated, or 
from fome other accidental caufe. To fatisfy myfelf I imme- 
diatdy proceeded to the unerring tefi of experinient» virhich 
has oonnnoed me that cinchona does nor contaui gelatioej but Bat It contdiM 
fome other principle not yet fufficienlly exatnined, which 
agrees with gelatine, in forming wHh tannin, a precipitate 
comparatively infolubie in water* At the fame time it is 
hiir to remark, that my experimenU were made with tim in- 
Vot. VI.—DECEMBEa. Q fufion 
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fufion and tin^lare of cinchona, containing all the Ibliihle 
principlei of that foblUnodr, whereas Segnin's obfenrations 
are faid to be derived from the'examination of the iiblated fe-. 
brifuge princi|^, of which he gives the fidlowing cbaraderi; 
** It precipitates the folution of tan, but not the folations of 
gelatine and lulphate of iron." On the contrary my experi- 
mcnta teach me, that the entire infufion and tinfiure of cin¬ 
chona, precipitate the folution of tan, and alfo the folution of 
gelatine flightly, and the folution of fnlpbate of iron co- 
pioufly. But as the two laft precipitates may be reafonably 
afcribed to the action of other principles contained in my in¬ 
fufion and tinfiure of cinchona, I (hall not rnfift upon them, 
but proceed to fitew lliat, although cinchona aftually does pre¬ 
cipitate the folution of tan, yet it does not contain gelatine, 

ExperimetU I. 

(а) An ounce of infufion of galls was faturatcd, by adding 
to it in different portions, an ounce and a half of infufion of 
cinchona. The mixture was white and turbid, with a loofe 
light precipitate. 

(б) On filtration the Quid palTed almofi colourlefs, and per- 
fedly tranfparent. 

(c) The precipitate when dried, weighed five grains. It 
had a.yellow colour, and an opaque earthy appearance, was 
extremely friable, and did not adhere to the filtering paper. 

(d) The filtrcd fluid gave no further precipitate with fblu* 
tion of cinchona, but with half an ounce of folution of ge« 
latinci containing fix grains of gelatine in each ounce, it pro¬ 
duced a copious precipitate, and was faturated. 

(if) The predpitsUe, when feparated by filtration, and dried 
alfo, weighed five grains, but was hard and brittle, adhered 
flrongly to the paper, had a yellow colour, and exadly re- 
fembled a refin in appearance. 

Experimeni II. 

* 

(a) An ounce of the fame infufion of galls was faturated by 
an ounce and a half of the fame folution of gelatine. Imme¬ 
diately a %^ry copious, whitifo, tenacious, and adbefive pre¬ 
cipitate was formed. 

{b) On filtration the fluid pafled very flowly, and even after 
repeated filtration, ftill retained a flight degree of Opaline 
bluidinefs. 


» 


(c)The 
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(0 The precipitate when 4riadf weighed iboiteen gndiii 
end a half. It had a brownifli jrellow coloor, wai tranrpaNii^ 
and had a refinout ^tpearaooe and ftiAure. Itwaiallbhard 
and brilUet end adhe^ ftron^j to the filler. In every par* 
ticular it refembled the precipitate produced in the former ex¬ 
periment {£ap. I. t.) by gelatine, after the infufiob of galls 
was completely fatuiated by cinchona. 

(d) lathe filtred liquor {Exp. ll.fi) infufion of dndionalolbiMof cfa 
produced no change. *hMM jsw ae 

ftrunr 

Esperinunt III. ******* 


To an ounce and a half of the fame infiifion of cinchona, laMonofria* 
half an ounce of the folution of gelatine was added. It pro- *'***£te 
duced only a flight degree of tarbidnefs, and dmnged thC co- iiusfmwi 
lour of the infufion from a pale grecniih to a reddifh yellow co¬ 
lour. When filtred, it pafled perfeAly tranfparent, and the 
bottom of the filter was covert with a red vamith; but it 
had gained only one grain in weight. In other experiments 
with larger quantities and ftronger infufion of cinchona, the 
prefence of tannin was more ftrongly indicated. 


Experiment IV. 


Infufion of galls was not affeded by reOified fpirits of wine, lafaloaefgsUs 
in which ifinglafs had been long infufed. 

Mwa ia sl- 

V. cohsl. 


{a) A tindure of cinchona was prepared by infiifing it in Tinftare of 
the fame reftified fpirits. After it was filtred fome refin was 
feparated by precipitation with water and filtration. nr, 

(ft) With infufion of gdls this tmdure gave a oopioas pre- sad ky laMon 
cipitate, exafily refembling that produced by the (amere-*^!*^ 
agent and infufion of cinchona. {Exp. 1. c.) 


Experiment VI. 

With tindure of galls the lame tiodure of daclKma gave TiaAan at 

a , nSi 

no precipitote. asw 

■BPiw la i trt fc 

Experiment VII. 


In the mixed tindure [Exp. VI.) a cocoas precipitate was ^dtaisdky 
produced by diluting it srith water. 

Q2 


Experiment 
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Carbonate of 
potifli precipi- 
tatei folution 
of gebtlner 


but not infii« 
flba of cin¬ 
chona. 

Difference be¬ 
tween gelatin 
and cinchonin. 


Gelatin forma a 
, jelly with watcr« 


and ii preci¬ 
pitated from it 
by alcohol^ car¬ 
bonate of pot- 
aih| and tannin. 

Cinchonin does 
nor Ibnn jelly 
wiffi water,, ii 
not precipi¬ 
tated by carbo¬ 
nate of potadki 
IS folobiem al¬ 
cohol, and com¬ 
bines wick 
tannin. 


Eiperifnent VIII. 

A folatlon of carbonate of potafh produced a copious 
white flaky precipitate in the folution of gelatine, which was 
folubiein boiling water, but was not precipitated from the fo- 
lution by infufion of galls, until fome acid was added. 

Experiment IX. 

The folution of carbonate of potafli changed the colour of 
the infufion of cinchona to a fine red, without diffurbing its 
tranfparency. 

Tliefe fa^s feem to me fuflicientto prove the diflerence be¬ 
tween gelatine, and the new principle in cinchona, which for 
the fake of convenience, 1 fhall venture for the prefent to de« 
nominate cinchonin. 

Gelatine is foluble in water, and the folution is difpofcd to 
gelatinize. Six grains of iiinglars,diflblved in one ounceof water, 
form with it at temperatures below 60^ Fahrenheit, a jelly of 
Gonfiderable firtnnefs. From its folution in water, gelatine is 
precipitated by alcohol, and a folution of carbonate of potafh. 
It is precipitated alfo by tannin, and the precipitates form a 
hard brown tranfparent mafs. 

Cinchonin is foluble in water, but gives it no tendency 
to gelatinize. From its folution in water, it is not preci¬ 
pitated by a folution of carbonate of potafh. It is foluble in 
alcohol; it combines with tannin. The compound is foluble 
in alcohol, but forms, when water is added, or ufed as a men- 
firuum, a friable opaque yellowifh precipitate; but cinchonin 
does not feparale even from a watery folution of tannin, all 
that is precipitable by a folution of gelatine. 

ANDREW DUNCAN, Jun. 

Edinburgh, 50th Od. 1&03. 
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letter from a Correjpondmt, contMtUr^ Di/bvifaiohs on thePhttn^ 

’ ^ I 

tnjtns of NicehAS, and other Derangements qf the Animal 
S^fiemn 

To Mr. NICHOLSON, 

SIR, 

The account publiftied in ybur ]afl number by Mr, Nicolai, The ph«ntiifiv(i 
of his feeing fpedlre.s, appears not only to admit of an ex- 
planation on fome of the laws of vifion with which we arc 
already acquainted, but may alfo lead to fome rational account 
of the grounds, on which the belief in apparitions, which has ' 
fo generally pre\^ailed in all ages of the world, may be founded. 

If we look for a moment at the fun, and afterwards 
our eyes on the blue fky, or throw them upon the ground, we ubjedti on 
perceive a black Ipot of the apparent fize of that luminary, tl'*^ 

This fpot will by degrees atfume a faint green colour, then be* 
comes red; and if wc pay attention to tliefe phenomena, we 
(liall tind the green and red colours alternate, becoming gra¬ 
dually more faint, till they wholly difappear. 

If the eye be dire6led for fome lime towards a window, and Inftnnce of a 
then covered by the hand, the bars will firft appear luminous, 
and the fquares dark, and then the contrary, and this will al¬ 
ternate till the whole image gradeaHy faints away. 

Thefe are termed ocular fpe^tra, and have been fuppofed Tbefc ocular 
to depend on the alternate tenlion and relaxation of the fibres obliou* 
of which the retina are compofed. They referable the trem-date ot debility 
bling of an over-fatigued muicle, in which one fet of fibres ^^atigue. ^ 
attempts to relieve the exertions of another. Thefe pheno¬ 
mena are mod obvious after the eye has been fatigued by long 
continued exertion. They are more readily obferved in the 
evening than the morning, and the fpedra of the felting are 
more eafily canght than of the meridian fun. 

In certain fiates of bodily debility, whpliier produced by Sponuneouioc- 
the abfence of volition, or Iw difeafe, they are known fpon-*“*T®"“®f^P®®'l 
taneoufly to occur. In the former ftate, which maybe termed reverie, 
reverie, when a perfon attendsiligbtly to the impreiSions of bis 
fenfes, witboot attempting to regulate them by hit will/ as 
srhee a perfon looks carelefsiy in the fire daring twilight, the 
^ infinite 
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infinite Tvietjr of fimtaftie twins thet pels before the ejet ii 
fomilier to every Mie. Tbefe foncies are however, in feme 
meafure, infinenced by the train of thinking a perfon Uaccnf- 
tomed to purfoe. Swedenboorg appears to have been per« 
petually undw the influence of this kind of reverie, except 
when employed in writing an account of what had previoofly 
occurred to his mind. Had he been conflaatly occupied in 
adive bodily exertion, pethaps it would have diffipated his 
phantafies. 

Pidung the bed cloaths, which appears to occupy the atten¬ 
tion of thofe who are labouring under the debility preceding 
death, probaUy arifes from parts of the retina becking infen- 
fible of the impreiSon of light, which produces the fenfation 
of fomething dark lying on tlw bed-cloaths, whidi Uiey are 
defirous to remove. The enfeebled mind may not unfre- 
quently transform thefe into the figures of demons. The pur- 
fuit of the dark fpot frirmed by the infertion of the optic 
nerve, which in that Hate is miflal(en for a reality, may alfo 
give occafion to this adion fe frequently obferved among the 
dying. 

Mr, Nicolai informs us, that he was in the habit of forming 
vivid reprefentations to himfelf not only of whole fcenes of 
comedies, but even of the peculiar drefles, forms, and com- 
plexions-of thofe who performed them; that is, heaccuflomed 
himfelf earnelUy to attend to thefe ideal exertions of his own 
imagination. In the next place he tells us, that he firft began 
to fee fpedres after having laboured under a nervous fever, 
and great trouble of mind. For the melanchdy call of bis 
earlier vifions, or the appearance of dead bodies, hisdcgeded 
ftate of mind accounts. That appears however to have foon 
fubfided. The difeafed frate of the retina, confequent to his 
lever, feems to have continued hmger. 

This Hate appears to have been frich as to render him fenfible 
of the fpedim the things he was in the daily habit of feeing, 
fuch as ment horfes, dogs, &c. for be does not fey he ever 
few any thing uncmmon. What this particular oo^ition of 
the retina might copfifl in, it is impoffible to determine. It 
nuy have been acombinatien of weaknefs with excefs of fen- 
fibility. The fpeftra of the bodies be had feen involttotarily 
leeurrad to his attention, but not with fuch flrength as tops^ 
vent the aMie feidble impieflwn of what was to reality paflug 

t _ t __ 
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before him. The notion of hairing the phantoms fpeak I 
ibould refer to an aflfefiion of the organ of hearings fimitar to 
what took place in the eye. It is evident they were both re* 
moved by a flight diminution of the quantity of circulating 
blood. 

Many ftoriei of apparitions tnay^ in my opinion, be ac« 
counted for on fimilar principles, A perfon fixes bis eyesin^ 
tcntly on the face of an expiring friend illuminated by the light 
of a candle, perhaps with the intention of taking a lad fare¬ 
well; foon after, going into the dark, the rpe6trum of this lu¬ 
minous appearance occurs to the fatigued eye, and he Ihinks 
he perceives the dying man he bad juft left, ftanding before 
him. 

On thefe principles we may venture to correct an error in 
the general reprefentation of our juftly popular play of Hamlet. 
The ghoft (hould only appear once. This Angle appearance 
makes fo ftrong an impreffiod on the mind of Hamlet, which, 
together with an habitual melancholy, was debilitated by care 
and vexation, that whenever afterwards he thinks ferioufly on 
liisfathf^r, the fpeflrum of the ghoft recurred to his eye, as he 
hiinfelf informs us, when he tells Horatio he fees his father, 
and is afkcd where, he fays, ** in my mind's eye," 

Thefe curfory remaks. Sir, are in feme meafure written to 
evince how much better it is to attempt at lead, to account for 
phenomena on principles already known, than to hunt for a 
new caufe for every uncommon appearance. But what kind 
of philofophifing can we expedt from a roan, who quotes fuch 
canons os the following, for rules of philofopliy ? ** That know¬ 
ledge derived from experience is merely empirick, and there¬ 
fore not to be depended on.'* That obfervation (hould not 
be admitted in theoretical philofophy.^' What is theoretical 
philofbphy ? After the exiftence of Bacon, of New*ton, and 
of Locke, who could have expefied to live to fee the whole 
thinking part of a nation pumeling tliemfelves about opinions, 
which, if they admit of any defeription, may be charaderized 
as a jumUe of the abftradtions of Ariftotle, with the ideal lyf- 
tem of Berkleyt 

A STUDENT. 
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B^ipcrimeMB on the Subftance vulgarly called Gum Kim. By CiT. 

Vauouklik 

The name given to this fubftance is by no means fuited to 
It; and were it not a common pra^ice, to give narqes to things 
before we are acquainted with their nature* it would be incon¬ 
ceivable how it (houid have been called a gum* having neither 
the phyiical nor chemical properties of one. 

Neither have we any accurate knowledge of the tree or of 
the country that produces it; but it appears to have been firft 
brought to Europe by the Englith* who made known its medi¬ 
cinal properties* and introduced it into our fliops. 

It is called in tfade kino or the gum^reftn of Gambia. Dr* 
Oldfield* who made it known to Fothergill* termed it the true 
gum of Senegal. In the Medical Obfervations and Inquiries* 
it is faid to be brought from Africa* and the tree that furniflics 
it to be called by the nativespau de fangue. 

As a medicine it i$ ufed in the form of bolufTes lozenges* 
aqueous infufion* and fpiriluous tinflurc* as a tonic and allrin- 
gent. 

Subjeded to the action of fire, it melts and fwells up con- 
(iderably: yields at hrfi a clear liquor* which in a few inlhints 
becomes coloured; a light and nearly w^hite oil then pafTes over, 
which in the courfe of the procefs becomes coloured and 
heavier than the aqueous produ^. A fmall quantity of car¬ 
bonic acid is likcwife formed, with a large quantity of car¬ 
bonated hidrogen gas. 

The oil produced in this operation unites with cauflic fixed 
alkalis, and forms a deep red liquor, that becomes of a dull 
green on expufure to the air. 

The aqueous produdl is not acid, but has* an acrid burning 
tafte, owing to a portion of the oil retained in folution; and 
potafli feparates troni it a large quantity of ammoniac. 

Twenty grammes diflilled with a flrong heat left eight and 
balf of a ver) bulky coal* marked with the colours of the 
rainbow; and this coal afforded feventy-iwo centigrammes of 
alhes* confining chiclly of limCf filcx, alumin, and oxide of 


iron. 


^bridged from the Annales dc Chimi$% 


Kino 
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Kino it Kttle foluble in Oold wat|$r, but much more in'4iflt> Itsfoluttonla 
tiiough a portion of it is infoluble. The folution » flightly ^**®*^*®^^“*®“*» 
acid: alcohol does not precipitate it, but feparatei fome red* 
di(b flocks; when made with boiling water it grows turbid on 
cooling and depofits a brown red precipitate. 

A faturated folution is precipitated by mild alkalis, but 
water in fuflicient quantity re-dUTcdves the precipitate. sJlalle^* 

Caufttc alkalis likewife precipitate it, but if added in excels 
re-diflblve the precipitate. * 

Glue difTolved in water forms a .very confiderable rofe-and coaguM 
coloured coagulum with the folution of kino; and if theqaan- 
titles be fuch, that both fubflances are faturated, the fuperna- 
tant fluid will be nearly colourlefs. 

Though thele appearances indicate the prefence of tannin Iti tann'm pre¬ 
in kino, it does not precipitate ferruginous falls black, but of 
a beautiful deep green, fcarcely alterable by expofure to the 
air. This property it haftMn common with the infufions of ctn* Contsmisj^ta. 
chona and rhubarb; whence it is probable, that tlvele threefufa- 5*^’® 

n . • • I IT *1 . ''' 

itances contain a principle ot fiiDilar nature. rbubirk 

This principle, whatever it be, is very deflru6lible: for, if ThU principle 
a little oxigenated muriatic acid be poured on the predpitate dcftiuc. 
it forms with iron, this lofes its colour, and does notre-appear 
on the addition of an alkaline carbonate, which produces only 
a red oxide of iron. 

The folution of kino copioufly precipitates acetite of lead of Precipiutei 
a ycllowifl] grey; nitrate of lilverof a reddifli yellow, and tar- fo|™^*'**^** 
trite of antimony of a yellowilh white, but much more copi- 
oully than the infuflon of tan or of cinchona; which feems to ufetul at ana&« 
indicate, that it would be a better antidote in cates of perfons f'*^<*^* 
poifoned by tiiis metallic fait. 

Wool and cotton being boiled in a folution of kino, and then and 

dipped in a bath of fulphale of iron, appeared on tmmerlion 
of a bottle-green; but being wnlhed and dried, the colour be¬ 
came a blackith brown. It was very durable. 

Hot alcohol diflblves kino very well, all but a fmatl pextion. Dlfloiveilahot 
Water renders the folution a little turbid, but precipitates *^^'^^** ,, 
nothing. 

The portion infoluble in alcohol, nearly a fourth of the whole, Contain! a per* 
has neither the (utternefs nor afiringent 4afte of kinb; bat, on 
the contrary, is rather mucous and fweet. It ea% dtlTolves 
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in hot w&ter, and gives it a fine red colour. It is precipitaUe 
by alcohol; but neither by gluci nor by any metallic folution. 
On burning, it diflfiifes a fmell refembling that of gum. 

I fafped the prefence of this fubfiance favours the folution 
in water of the principle foluble in alcohol; for the latter is 
left foluble in water when feparated from the former; and, if 
the quantity of water neceflary for diflblving the afiringent part 
be not employed in the firft inftance, what is left requires a 
greater proportion of water. 

Four litres of water, ufed at different times, left near 
twenty grammes out of a hundred of kino undilToIved. The 
refiduum grew foft like a refin in boiling water, and all of it, 
except feven decigrammes, was foluble by alcohol, to which 
it imparted all the properties before obferved in the afiringent 
matter. 

Sulphuric acid diminidies the adion of water on kino, in- 
ftead of increafing it, as it does with refpe€t to the refinous 
part of cinchona. 

It is capable of being ufed for tafining leather. 

From what has been (aid it appears, that the greater part 
of kino confifti of tannin, and is neither a gum, nor a gum* 
refin. But there is a flight difference between it and the tan¬ 
nin of galls and oak bark, which precipitate iron of a blue 
black, while kino precipitates it green, in which it refembles 
cinchona and rhubarb. If therefore it were to become plen¬ 
tiful and cheap, it might be employed for all the purpofes for 
which aftringent vegetables are commonly ufed. 

Jddilton, 

Dr. Punaan Vauquelin is not the firfl who difeovered the common 

firll sfltfced it error refpeding kino. In the new Edinburgh Difpenfatory, 
to btsD estrsA. Doncan has entered pretty fiilly into the fubjed, and alTerls 

it to be la reality an extract. He adds, that what we have 
now in the (bops is not brought fipom Africa, but chiefly from 
Jamaica. In a private letter be informs me, that this U an 
extrmd of the coecchia urifira, or fea^fide grape; while the 
fineflkino of the fliops, and what from fome circumftances he 
fuppofes was the fort analysed by Vauquelin, is the produfil of 
tad gum-tne of different fpedes of atcafypttu, particularly the or 

Botany Biy* brown gum tree of Botany Bay, from whi^ country a parcel 

was impmied fome years ago. 

W. N. 
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IV. * 


Extract of a Letter from Dk. Prince, reJpeSing his 

Air-Fump, 

It is unneceiTary here to enter into the merits of Dr, Prince's Dr. PriiiM*# 
air-pump, as they were noticed in the I ft. Vol. of the Philo- 
fophical Journal, 4to. edit. p. 130. The purpofe of his letter the £acyck>- 
U to defend himfelf againft the mifreprefentations of the writer ?****• 
of the article pneumatics, in the Encyclopedia Britannica; 
which he has done in the fupplement to the edition of that 
work reprinting in America, where it may be prefumed it 
will meet the eye of but few Englifh readers. 

The Encyclopedia fays, ’’ great inconveniences were ex* Charged with 
perienced from the oft illations of the mercury in the gauge. 

As foon as the pifton comes into the ciftern, the air from the of the meicury 
receiver immediately rufties into the barrel, and the mercury th«|au|e. 
(hoots up in the gauge, and gels into a ftate of ofcillation. 

The fubfequent rife of the pifton will frequently keep time 
with the fecond ofcillation, and increafe it. T(]e defeent of 
the pifton produces a downward ofcillation, by allowing the 
air below it to collapfe; and by improperly timing the ftrokes, 
this ofcillation becomes fo great, as to make the mercury enter 
the pump." 

This, Dr. Prince obferves, is a very lingular account of ThU contradiA* 
the working of the American air-pump, lijients to be found- *** 
ed on experiment, yet it is contradifted by numerous experi¬ 
ments performed with the original pump, and with one on 
the lame conftruAion, made by the late Mr. G. Adams in 
London. Many fcientific and refpedable perlbns were 
witnefles, that no fuch extraofcillations were produced by it; 
but that the mercury rofe in the gauge in the fame manner as 
ft did in a double-barrelled pump of the common conftructioa 
made by Nairne. Add to this, Mr. Adams, who made the 
lirft pomp in England on this plan, mentions no fuch efteA, 
either in bis letter to the inventor, or in bis public account of 
it; nor does Mr. Jones, who has fince made pumps oq this 
plan, and given an account of their exbauliing power, which 
be Ibys, in a letter to Dr. Prince, is fully equal to that of 
Cuthbertfon's. 


To 
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hut left fo than 
•titers* 


4 

To prevent the downivard ofcillation^ which. Dr. Prince 
obferves, could only occur in a fingle-barrelled pump, and 
which he obviated by ufing two barrels, the Encyclopedia 
fay«, " valves were put into the piflon ; but as ihefe require 
force to open them, the addition Teemed rather to increafc 
the evil, by rendering the ofcillation more iimultaneous with 
the ordinary rale of working.” If, replies the Dodtor, fuch an 
evil were produced by the defeent of the pifton, it is dif¬ 
ficult (o conceive, how putting valves into the pidon could 
have increafed it. They could not increafc the evil, unlefs 
they ihcrcafed the relifiance to the air under the piflon. But 
it mufl be a flrange aifertion, that a piflon with a valve in it 
will give more rcfiflance to (he air than a /olid piflon. 

Another objedtion is: " it appears of very ditficult execu* 
tion. It has many lung, (lender, and crooked paflages, which 
mufl be drilled through broad plates of brafs. Tome of them 
appearing fcarcely practicable. It is rare to find plates and 
other pieces of brafs without air-holes, which it would be 
difficult to find out and clofe, &c. Now the fadl is, there is 
not fo much pipe and dudl-vvork in the American air-pump, 


by more than one half, as in Mr. Nairne's improved pump of 
Smeaton, againft whicli no fuch objedlion is brouglit. There 
can be no reafon to prefume the brafs work would be more 
defedlivc, unlefs it were more complex in its form. And it is 
obvioully far fuperior in point of fimplicity to Cuthbertfon’s, 
which the Encyclopedia confulers as " the moft perfiedt that 
has yet appeared.’^ 

After thefe ftridlures* on the Encyclopedia Brltannicaf 


Subfequent loi- 
rovementi* 


Dr, Prince gives an account of the improvements he has 
made on his former attempt. 

* The following improvements have been made in tlic 
American air-pump, by the inventor, to render it more firople 
and convenient. It has been obferved above, that in all air- 
pumps, made to condenfe as well as exhaufl by the fame 
barrels and winchi there mufl be additional pipes, dudls and 
cocks to ccmimand and regulate the operations: But this is 
not the beft method of conftrudling the inflrument for ex- 
haufting and condenling experiments r for a great drain is 
brought upon the rackwork of the pump when feveral atmof- 
pheres are throw into the receiver: and the pump may be 
made with lefs trouble and expenfe by fixing a common con- 

Asnfing 
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deoflng (yringe to it, in the following manner. Let a firaight Beft midett 
pipe be fixed to the cifierns, and pafs horizontally to the re- / 

ceiver-plate, as in the common table air-pump. At a con-tyringe. 
venient difiance from the barrels this pipe roufi be fwelled out 
fo as to admit the Ley of a ilop-cock. The key of this cock Stop-cock for 
muft be pierced quite through in the direction of its handle; 
and half way through, at a right angle to meet the other hole. 

A fmall pin mufi be fixed in the handle, on that fide which 
correfponds with the (hort hole. A hole mufi be made in the 
fide of the pipe to cQrrefpond occaiGonally with the iioics in 
the key. This cock is more fimple than the one in the 
original pump, and will regulate the exhaufiing and conden- 
fing experiments. To fet the cock for exhaufiing the receiver, 
bring the handle of the key parallel with the pipe, with the 
folid part of liie key againfi tlie hole in the tide of the pipe; 
then will the communication be opened between the^ barrels 
and receiver, and the receiver may be exhaufled. To refiore 
the equilibrium, or let the air into the receiver, fet the handle 
of the key at right angles with the pipe, and let its proje£)iiig 
pin point to the receiver; then will the communlcalion be 
opened between the atmolphere and receiver, tiirough the 
hole in the fide of the pipe and the cock. In this fituation 
the folid part of the key will clofe the paflage in the pipe lead¬ 
ing to the barrels. If a conderfer, having a valve at its end, Mcdr vf con* 
be now attached to the fide of the pipe, oppofite the hole, the 
air may be forced into the receiver through llie cock without 
entering the barrels. The fwelled part of the pipe, in which 
the key is inferted, (hould be fo made as that the condenfiT 
may be ferewed on or off, at picafure. The equilibrium may 
be reftored in the receiver, either by unferewing the con- 
denfer a little, or by letting the air out through the barrels. 

• In this confiru6lion, the pipe fianding between the barrels The pump thus 
in the original pump, and the drilled paflages in the horizon- fimple!* 
lal piece connefling this pipe with the regulating coc*k, are 
unnecelTary. The pump is rendered more fimple, and every 
difficulty of execution on account of crooked paflages, 8cc. 
removed. This alteration in the American air-pump was con¬ 
trived by its inventor, and a table-pump made on this plan, 
for him, by the late Mr. G. Adams before the lafi edition of 
die Encyclopedia was printed. 
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Dft« r&XMCt's Aia«rvMP. 

' Another alteration, fiooe ma^e, is in the fi^uticm of the 
▼alve-pomp: the laft mentioned pump not having one fixed 
to It. In all asr-pumps having the tops of the barrels dofed 
with plates and collars of leather, as in Naime’s, CuthberU 
fonfs, and the American pomp (as now altered by removing 
the middle pipe,) it is neo^ry to conned oil boxes with the 
topf lates to receive the oil which is thrown ont of the barrels 
in working the pump. Cuthbertfon’s pump has twoj one to 
each barrel. By removing the ^ipe. from between the barrels, 
in the Americen pump, a fmall barrel is (crewed in its place 
to the crofs-piece, which conneAs the top-plates covering the 
valves. The barrel anfwers the purpofe of an oil-box in 
coiunaon exhaaftions. When greater vacuums are wanted in 
the receiver, this barrel anfwers alfo for a valve-pump. On 
the top of the crofs-piece is ferewed a collar of leathers con¬ 
taining « piftoD and its rod, to work occafionally in the barrel 
below. At the lower end of the banel is a valve covered with 
a cap: by unferewing the cap, and paffing down the piilon, 
all the oil in the barrel is expelled through the valve; and 
afterwards the barrel, and the fpace above the valves on tlie 
top-plates of the great barrels, are exhaufied of air, by work¬ 
ing this fmall pump. The fmall ptflon when drawn up to its 
collar of leathers is above the fades in the crofs-ptece leading 
from the valves. When the fmall barrel is ufed only as an oil- 
box, the collar of leathers, with the pilton, is removed, and 
a batton, with a Ihort pipe in it, ferewed in its place to give 
vent to the air when expelled from the barrels: In this ^'alve- 
pomp there is not fo much work as in Cuthbertfon’s two oil- 
boxes ; nor is it an additional expence; for the fyringe, which 
ii ufed with the lead weight in the receiver, is made to ferew 
to the crofs-piece for this purpofe; the weight being taken 
off, and a cap ferewed on over the valve, when ufed as an 
oil-box. In the collars of leathers, on the tops of the barrels, 
are put two fmall flat boxes, below one or two rings of the 
leatl^s, the pifion rods paffing through them. Thefe boxes 
^ contmn the oil to keep the leathers moifr, and air-tight. In 
this fituatibn the oil is not thickened by evaporation, nor carried 
op from off the leathers, when the pifion rifes, as in Nairne^s 
pump, uhI the leathers are better fuppHed than by the dirty 
oil paffing through the pump and returned to the collars by 
Cuthbertfon’s crooked pipes. The American air-pump, made 
in this manner, isthe fimplefi form of any pump of equal gpwer.* 

M emetr 



OK rat Tiots. 


m 


V. > 

Memoir on the Tiiet. Bjf Cit. Laplacic *. 

The chje& of this pftptf is to compare the high tides 6b* 
ferved on the 23d of laft, with the refuks iiMRcated bjr 
the theory of univerfid gravitation. 

At this period the moon was new, and in her perigeum. New aioobi h 
Thefecircamftances, jmned to thofe of an eqainodial fysygyj 
are the moft favourable to high tides; and if at fuch a time the mfl 

a3ioD of the winds fltould combine with thefe r^ular caufes, ^ ** 

inundations may follow, againft which it is prudent to ufe 
precautions. It is with this view that the board of longitude 
publilhes in the Cornioijftnce de$ Ttm every year, a table of 
the higheft tides that follow every new and foil moon. 

To know the real height of the tide produced by the adion Heighrof tkt 
of the fun and moon, and diftingaifh it from that which is ow- 
ing to the temporary afiion of the wind, it is not fufficient to flood, 
obferve the abfolute height at flood, but the correfpondent ebb 
muil be obferved Hkewife, and the difieresce between them 
gives the total height of the tide. We can eafily conceive. Wind »€k% 
that the aflion of the wind mull add to the height of the water, ^ 
both at ebb and flood, nearly in an equal degree* This con- 
iideration is indifpenfBble, for without it all we can deduce 
from obfervation is the fom of the combined efledsi without 
being able to feparate and refer them to their realcaufes. 

The tides of the 23d of March were obferved at Brel! by Tide of S 3 d of 
Cit. Rochon and Mingon. The total height was 23 feet^^^‘ 
four inches, the greatell ever obferved. That which came 
neareft to it, was as far back as the 23d of September 1714, Stpt. a|, tm* 
when the moon was full, in her perigeum, and ahnoft without 
declination, as well as the fun. Its total height was 22 feet 
11 inches. 

According to the theory given in the fourth book of La Mi^ Theory In Xo 
canique Cikp, the greatell difference between high and ^ 
water in the preceding fyzygiet, is 22 feet 10 indief, which fiervation. 
differs very little from the obfervalioni: But in that bode it is 
remarked, that the local circumflances of every harbour may 
occafion the relation of the adlion of the fun and moon on the 


♦ Nstionsl Inftitutc of France, IV. 
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NATIVE CAEBONAXE OF MAGNESIA 

phenomena of the tides to vary. A comparifon of the obfer^ 

, rations made at Breft, has .made known to Cit. Laplace, that 
ci'rcumilaiices there increafe the adion of the ipoon one-fixth; 
and with Ibis modification the refult of the theory is a mean*be* 
tween Ihofe given by obfervation. 

Time of high- ^]gjj September 1715, in the morn- 

hatnotvar^in ^ 23d of March laft, in the evening, were 
near a century, nearly equidifiant from the fyzygy, which thould give thcTame 

hoar for the tides, if the local circumflances of the harbour have 
not varied in the interval of nearly a century. The firft was 
obferved at half after four in the morning, true time; the 
fecond, at 29 minutes after four in the evening: whence it 
appears, that the time of the tides at Brefi has not varied in that 
period. 

Srf.et of obfer- Cit. Laplaco has propofed to the firficlafs of the Inflitnte, to 

yation* on the government to dircd a feries of obfervations to bo made 

tides propoied. ^ • 

on the tides in the different harbours of France; and toappoint 

a committee to draw up a fingle body of infirudions for the 

beft mode of making thefe obfervations. Both propofals were 

adopted. 

« 

The whole of the paper, of which an abftrad is here given, 
will be printed in the ConnofJJhnce des Temn^ 



VI. 


Abftra^ of a Paper by CU. Guyton-Mokvkau, entitled an 
Examination of a tiathe Carbonate nf Magnejta*, 

Though magnefia is a confiilucnt part of many fiones. 


carbonate gene 
falty in tbiall 
Quantity in 
dooei. 


CharaAert of 
the ftoae of 
CailelU Monte. 


it enters into them but in fmall quantity, with few exceptionst 
Native carbonate of magnefia occurs fiill more rarely in any 
Qonfiderable proportion, Citizen Guyton, however, fearch* 
ing for a clay pofleifed of the bygrometric property in the 
higbeft degree, lately found a very large proportion of native 
carbonate of magnefia in a (lone in the vicinity of Cafiella- 
Monte, which is there confidered as a clay very rich in 
aluoiine. 

This Itone is as compact as the hardefi chalk, in an amor¬ 
phous mais, and as while as cerufe. It does, not fenfibly ad¬ 
here to the tongue, and has no argillaceous fmell. Water ads 

* Bulletin des Sciences, No. 75. 
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very (lightly on it ; it is not reducible to a folid pafle; yet on 
drying it appears to agglutinate, and contrad a little its di- * 
menfions. Its fpecific gravity, when all the bubbles of air it 
contains have efcaped, is 2.612. In the fire it loil 0.585 of 
its weight, and became fufficiently hard to fcratch Bohemian 
glafs (lightly. Five grammes, being diflblved in nitric acid, 
gave out a large quantity of gas, by which the weight was di- 
mintfhed 230 centigrammes. 

Concentrated fulphuric acid, poured on tiie (lone reduced Effcmfceswlth 
to powder, occafioned a violent effervefcence on the addition 
of water* Without this addition the efiefl was not perceptible. 

By this treatment a fait cryfiallized in fmall needles was ob- f^^* 

tained, which difplayed all the properties of fulphate of mag- ofaufiw* 

, nefia. 

This fall was precipitated by potafii, and the precipitate, 
when dried, weighed 131.5 centigrammes. 

The portion not diflblved by fulphuric acid was pure fliex. Contains files, 
and weighed 71.2 centigrammes. 

Pruffiat of foda gave the folutions a flight greenifh tinge, but 
nothing capable of being weighed was depofited. 

This (lone therefore contains, analyfia. 


Magnefia 

26.3 

Silex - - 

14.2 

Carbonic acid 

46 

Water - 

12 

Iron • 

0 

Lofs 

1.5 


100.0 


Cit. Guyton obferves, that the difference between the pro- Jfo'* ^***^*2 
portions of the conflituent fubflances of this (lone, and thofe of carbenatc. 
the artificial carbonate of magnefia, arifes no doubt from the 
circumflances in which thefe falts have been produced; and 
the other charaflerillics, that diflinguifb them, may be occa¬ 
fioned by the prefence of the other fubflances found with the 
carbonate of magnefia in the (lone of Caflella-Monte. 
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• VII. 

Curious ParSicuhr^ re/pe&ing the Mountains and Volcanos !0 
and ike EffeSt of the late Earthquakes in South America, xoitk 
Revfiarks on the Language and Science of the Natives^ and 
other Sub;cds, Sj/ M. A. Von Homboldt 


Threa branches VV E arrived at Quito, by eroding the fnowa of Quridien 
of the Andes, Tolima, for as the cordillera of the Andes forms three fe- 

parale branches, and at Santa Fe de Bogoto^ we were on the 
eaflernmod, it was neceflary for us to pafs the loftied, in 
order to reach the coafl of the Pacific ocean. We travelled 
on fool, and fpent feventeen days in thefe deferts, in which 
are to be found no traces of their ever having been inha- 

SeTms of he made of the leaves of the heliconia, 

liconia. which wc carried with us for the purpofe. Defcending the 

The Andes Andes to the wed, there are tnarflics, in which you fink up 

to the knees. The latter part of the time we were deluged 
with rain; our boots rotted on our legs i and we arrived 
barefoot at Carthago, but enriched with a fine colleflion of 
new plants, of which I have a great number of drawings. 
Stines of Platina From Cartliago we went to Popayan, by way of Buga, 
mmount ChoLa. beautilul vale of the river Cauca, and having con- 

fiantly at one fide the mountain of Choca, in which are the 
mines of Platina. 


BafaHlc moun¬ 
tains. 

Volcano of 
Puraca. 

Columnar por- 
phyritic gra- 
■itei. 

Paramos piercing 
cold and deftU 
lute of vegeh- 
cion* 


Wc iiaid during the month of November 180J, at Pu- 
pa}an, vifiting the Bafaltic mountains of Julufuito; the 
mouths of the volcano of Pnrace, which evolve, with % 
dreadful noifi*, vapours of hydrofulphurated water; and the 
porphyritic granites of Pifehe, which form columns of five, 
fix, or feven fides, finiilar to ihofe 1 remember I faw in the 
Luganean mountains in Italy, wdiich Strange has deferibed. 

In travelling from Popayan to Quito, we had to crofs the 
paramos of Pufio, and this in the rainy feafon. Every place 
in the Andes, where, at the height of 5500 or 4000 yards^ 
vegetation ceafes, and the cold penetrates to the very mar* 
row of your bone.s is veiled a paramo. To avoid the heaU 


* Abridged from the Magazln Encylopfdiquc* 
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bf ttie valley of Patia; where, in a Angle night, a ftvef ma^ 
be caught, that will lad three or (bur months; we palTed the* 
fummit of the Cordillera; traverfing frightful precipices. 

XVe fpent our ChriQmas at Pailo; a little town at the fbot Tcrka ^ Psfc* 
of a tremendous volcano; where \^e were entertained with 
great hnfpitality. The roads leading to and from it are the 
moft ffaocking in the world. Thick forefts; between marfhes, 
in which the mules Ank up to their bellies; and gullies fo 
deep and narrow, that wc Teemed entering the galleries of & 
tnihe. 

The whole province of Pado, including the environs ofThe prarinee ■ 
Guachucal ahdTuqueres, is a frozen plain, nearly beyond 
point where vegetation can fubfift, and furrounded by vol¬ 
canos and fulphur«pits, continually emitting volumes of 
fmoke. The iVretched inhabitants of thefe deferts have no The people iivo 
food but potatoes: and if thefe fail, as they did laft year, they poutoei, 
go to (he mountains tb eat the Aem of a little tree, called 
Hchupalla (pourreiia pitcarnia) ; but the bears of the Andes, *"<**^c ftem? of 
as they too feed on it, often difpule it with them. On 
north of the volcanb of Pafto, I difeovered, in (he little In. 
dian village of Voifaco, 1900 yards above the level of the 
fea, a red porphyry, with I)afe of argil, enclofihg Vitreous Red porphyry 
ieldfpar, and hornblende; that has all the propeilies of the'^'^^ 
Terpentine of the Fichtel^ehirgc, This porphyry Iras very 
diHIndly marked poles, but no attractive power. Near the 
town of Ibarra, we nearly efcaped being drowned by a very 
fudden fwell of the water, accompanied with (bucks of an 
earthquake. 

Wc reached Quitb ph the 6th of January 1802. It isaquito* 
handfome city; but the (ky is commonly clouded and gloomy. 

The neighbouring mountains exhibit little verdure, and the 

told is very confiderable. The great earthquake oh the d'th Earthquake of 

of February 1797, which changed the face of the whole 

province^ and in one infhint dellroyed thirty-five of forty 

thoufand perfons, has fo altered the temperature of the air,^hered the 

that the thermometer is now commoilly 41^ to 54®, and 

dom rifes to 68^ or 70®, whereas Bouguer obferved it con« 

ftantly at 66® or 68®. Since this cataflrophe, earthquakes 

are continually recurring; and fuch fhocki! it is probable, 

that all the higher ground is one vaft volcatio. What areThehefgfatioat 

lulled the mounlains of Cotopoxi and Ptebineba, are but l.itle voiswoi 

R 2 fummits. 
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fanumits, the craters of which, form different conduits termi* 
noting in the fame cavity., The earthquake of l797,afibr(led 
a melancholy proof of this; for the ground then opened every 
where, and vomited forth fulphur, water, &c. NotWith* 
(landing the dangers and horrors that furround them, the 
people of Quito are gay, lively, and fociable, and in no 
place did I ever fee a more decided and general Utfle for plea* 
fure, luxury^ and amufement* Thus man accufloms himfelf 
to fleep tranquilly on the brink of a precipice* 

I was twice at the mouth of the crater of Pichincha, the 
mountain that overlooks the city of Quito. 1 know of no one 
but Condamine, that ever reached it before; and he was 
without inftruments, and could not (lay above a quarter of an 
hour, on account of the extreme cold. I was more fuccefsfuU 
From t^e edge of the crater rife three peaks, which are free 
from fnow,asit Ucontinually melted by the afeending vapour. 
At the fummitof one of Ihefe 1 found a rock, that projeAed 
over the precipice, and hence I made my obfervations. This 
rock was about twelve feet long, by lix broad, and (Irongly 
agitated by the frequent fliocks, of which we counted eighteen 
in lefs than half an hour. We. lay on our bellies, the better 
to examine the bottom of the crater. The mouth of the 
volcano forms a circular hole, near a league in circumference, 
the perpendicular edges of which are covered with fnow on 
the top. The iniide is of a deep black ; but the abyfs is fo 
vad, that the fummiu of feveral mountains may be dtftin* 
guiUied in it. Their tops Teemed to be fix hundred yards 
below ns, judge then where their bafes mud be. I have no 
doubt but the bottom of the crater is on a level witli the city 
of Quito. Condamine found it extindi, and even covered 
with fnow; but we had to report the unplcafant news, that 
it was burning. On iiiy fecond vifit, being better fumidied 
with indruments, 1 found the diameter of the crater to be 
] 600 yards, whereas that of Vefuvius is but 670. The height 
of the mountain is 5280 yards. 

- When we vifited the volcano of Anlifana, the weather 
was fo favourable, that we reached the height of 5915 yards. 
In this lody region, the barometer funk to 14< inches 7 linet» 
[13.6 £ng.] and the tertuity of the air occafioned the blood 
to idiie from our lips, gums, and even eyes: we felt ex¬ 
tremely feeble, and one of our company diinted away. The 
4 air 
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air brought from the loAieft pqjnt we vifited, gave on«Air e.tsS of 

being analyfed 0.218 of oxigen gas, and 0.008 of carbonic 

acid. 

We vifited Cotopoxi, but could not reach the mouth of Cotopoii not 
the crater. The aflertion. that this mountain was diminithed 
in height by the earthquake of 1797, is a miftake, 1797 # 

In June we proceeded to meafure Chimboraco and Tungu- 
ragua, and take a plan of all the country affected by the 
grand cataftrophe of 1797. We approached within about 500 
yards of the fummit of Chimboraco, our afcent being faci¬ 
litated by a line of volcanic rocks bare of fnow. The height Air at 6465 

we reached was 0465 yards; and we were prevented front conuineil 

* ’ . . o.ao w oxigcn. 

afcending farther by a chafm too deep to crofs. We felt the 

fame inconveniences as on Antifana; and were unwell for 

two or three days after. The air at this height contained 

0.20 of oxigen. The trigonometrical meafurement I took 

of the mouniHin at two different times, and 1 can place fome Chimboraca 

conffdence in my operations, gave me for its height 6970 

yards, a hundred more than Condamine affigns it. The 

whole of this huge mafs, as of all the high mountains of the Confifti of por- 

Andes, is not granite, but porphyry, from the foot to theP**y^y* 

fummit, and there the porphyry is 4050 yards thick, 

Chimboraco is probably a volcanic mountain, for the track Chimboraco 1 
by which we afeended, confifts of a burnt and fcoriffed rock^^^^*"^* 
mixed with pumice-done, refembling all the dreams of lava 
in this country, and ran higher up the mountain than we 
could climb. The fummit therefore is in all likelihood the 
crater of an extindt volcano. 

The mountain of Tunguragua has diminiflied in height fince Tungttrafttt 
the earthquake of 1797, Bouguer affigns it 5589 yards, 
found it but 5399, fo that it mud have lod 190 yards; and N<w 5]99 
indeed the people in the vicinity fay, that they have feen its ysrdi. 
fummit crumble away before their eybs. 

During our day at Kiobancha, we accidentally made a 
very curious difeovery. The date of the province of Quito^ 
previous to its conqued by the Inca Tupaynpangi, tn 1470, is 
wholly unknown; but the king of the Indians, Leandro Indian mmu* 
Zapla, who aefides at Lican, and has a mind extraordinarily ^ ^ 
cultivated for an Indian, pofleflet manuferipts cotnpoled by ‘ 
one of his ancedors, in the fixteenth century, which contains 
the hiftory of that period. They are written in the PUrngay 
^ tongue9 
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|ongu«, which was formerly general in Quito, but is nofi^ 
loft, having been fu'pplanted by the Inca or Anichna. Fortu* 
nalely another of Zapla’s anceftors amufed himfelf by traof- 
iating thefe memoirs into Spanith. We have obtained from 
them valuable information, particularly in the memorable 
Hevade del period of the eruption of Nevado del Atlas, which mull 
Jiighcft'^inoun'-* ^1*® higheft mountain in the world, loftier than 

tain in the Chimboraco, and called by the Indians Copa-urcu, or chief of 

mountains. Thefe manuferipts, the traditions I colleAed 
Hieroglyphics* Parima, and the hieroglyphics I faw in the defert of Cali* 

quiare, where fcarcely a veftige of a humap t^ing is now to 
be feen, added to what Clavtgero has faid of the emigration 
of the Mexicans toward the fuuth, have fuggefted to me ideas 
refpefling the origin of this people, whxch I Iball purfue 
when I have lei fure. 

American ]an« I have likewife paid much attention to (he ftudy of th^ 

American languages, and found what Condamine has faid 
Caribee. their poverty to be extremely faKe. The Caribbee is rich^ 

beautiful, energetic, and poliftied ; it is not deftitute of ex- 
preftions for abftra£l ideas; and it has numerical terms fuftt- 
cient for any poflible combination of figures. Tlie Inca is 
particularly ricli in delicacy and variety of cxpre0ion. The 

t 

Ancient fcicnce. priefts knew how to draw a meridian line, and obferve the 

folftices: they had reduced the lunar to a folar year by in¬ 
tercalations: and the ravages even at ^revato, in the interior 
of Parima, believe the moon to be inhabited, and know, from 
the traditions of their anceftors, tiiat its light is derived from 
the fun. 

^ At Monpox I made fome very curious expe^jments on the 
refpiralion of the crocodile, having procured forty or fifty 
young ones. Inftead of diminifliing the quantity of the air 
in which it refpires like other apimals, Uie crocodile in- 
Air S74 oxigen, creafes it. A crocodile placed in JOOO parts of atmofphcric 
15 carbonic confifting of 274- oxigen, J5 carbonic acid, and 711 

add, yii »ot. increafed it in an hour and forty.tliree minutes, by the 

addition of 124 parts. The carbonic acid liad receiv^ an 
augmentation of 64> parts: the oxigen had been diminiflied 
]67 ; but, as 46 are contained in the carbonic acid pro¬ 
duced, the crocodile had appropriated to itfelf only 
parts, a fmall quantity confidering the colour of its blood: 
and 227 parts of azot, or other galfes, on which acidifiable 

' ' bafes 
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bares had no adion, were produced. For the analyfis I 
ufcd lime water and nitrous gas, prepared with great car<e. * 

Near Santa Fee, at an elevation of 2890 yards, are found I'tYfe ftiirtl 
an immenfe number of fofTil bones of elephants, both of tb® 

African fpecies and of the carnivorous kind, difeovered in and nnriy from 
North America. I have fince received others from a part of 
the Andes, about the latitude of 2^ from Quito, and fromothen 
Chili: fo tlia^ .hefe animals muft have exited from Fatagonia 
to the Ohio. 


VIII. 

Method qf meaj)ir ^ <iny Aliquot Part of an Inch hy a Screxi\ 
which gives no fuch Part in its Turn; and Ohfervaiion on an 
Error qf Edwards in pheing the Ey Slop of refecting Tder 
Jtopesm Ina Letter from Mr. J. C, HoaNStowER* 

To Mr. NICHOLSON. 

Dear Sir, 

JBeING on a vifit about hfleen years ago in the confines of Conftruftmn of 

the principality, (a region fcience never yet explored) I was in 

want of a reticulated fquare to be placed in the focus of the. 

eye glafs of an optical inftrument, and by the difappointment 

ufually attending jobs of this kind when done at a dillance, I 

refolved op accompliihing it myfelf, though I forefaw it would 

be a difficult undertaking, efpecially as 1 am but an indifferent 

workman even with the befi tools, and with fuch as lay before 

me, I could not anticipate much pleafure in my talk. 

The firfl thing which occurred to me was, the condruflion A fertw wu 
of the old faffiioned micrometer, and 1 found a lap which pro-”?^* 
mifed well for the purpofe; but unfortunately it had no deter-^'^'^' 
minaie number of threads; but neverthelefs I was refolved to 
proceed, and by this tap I cut a pair of dies, and by them 1 
cut a ferew on a piece of large brafs wire, which being more 
homogenous than fleel in general, had a better chance of the 
accuracy my indrument required, however 1 fet the nut in a 
jjmbal, and on trying the ferew, I found it had 26,6 threads ia 
an inch, and as 1 wanted tenths of an inch, I muft neceflarily 
provide means to corred the excefs or defeat in the ferew, 

^hicb I did thiu; 
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ThiMwSt^ The (crewrthod a coflar, which I could draw together fo a« 

rfii!rtrr* r« ^, ^ another oollar. on which I put the d\ vided 

Mi hi^ acUpt plate, and after that an index firmly fixed on the fcrew. The 

plate alfo having liberty to turn on its collar, I could fiiilen it 
held Aft while independent of the fcrew, by having two thumb fcrewt op« 

. polite each other, bearing on the periphery of the plate, fo 
> that I could turn the fcrew only, or turn the plate only, or 

turn them all together. 

The fcrew wai The operation was as follows: Having laid the frame I had 
cursed, the divide on the board, to which this apparatus was conneded, 
ing to O.X inch) I brought the index to 0 on the plate, and made it (the plate) 
^u^dipped^'ift (hen turned the index two revolutions and ,66 of a revow 

meterfet toseroi lution: This gave me a divifion of ,1 inch. I then faftened 
the fcrew wu (he fcrew by bringing the collar to bind upon it; liberated the 
mov^a^fare;P^^’ and turned it until 0 on the divifions came to the index, 
then clipp^. The plate was then faftened, and the fcrew fet free and turned 
iMtw fB™^the revolutions as before. The fcrew was then again faftened 
fcrew then fec and the plate fet free, and 0 brought to the index as before, 
^ “»ved, ^hich the plate was faftened, and the fcrew fet free and 
* turned, &c. With a little addition of apparatus to make tlie 
faftenings and loofenings inftantaneous; this method may be 
ufed to much advantage when amore elaborate or fcientific in» 
ftrument cannot be obtained. 

I forgot in our converfation on the fubje^ of refleding tele* 
fcopes, to bring to your mind a falfe calculation of Mr, Ed¬ 
wards’s in his direfUons for making fpecula for rellefiling tele- 
fcopes, publiftied in the nautical almanack fome years fince. 
Mr. Edwards Concerning the place of the eye fiop, his words are ** It is 

neceflary for {:«rfeA vifion that the eye fhould be 
flying telB- applied to a fmall hole of a certain dimenfion, placed exafiUy 
fcope ought to focus of the Angle eye-glafs, if the eye-piece confi ft of 

^ theeyeglsfi. one glals only, or elle in the compound focus of the glaifes; 

if it is conftruded with two, as is moft commonly prafiifed;” 
and afterwards fays, Let the diftance of the eye-hole from 
the eye-glafs, if it is a Angle one, be put as near as can be 
attained by meafure, equal to the focal diftance of the eye- 
glafs, 8cc.’* 

Both ought not Surely Mr. Edwards rouft have taken this on a bare fuppo* 
fition, without ever enquiring why. When we fpeak of the 
but of rays focus of a lens, it is generally underAood to mean the (bent 
^sUwfo^**^ of parallel rays, but the focus of parallel rays does not deter* 
lam. *** mine 


r* 
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'nine the place of the eye flop, but a focot, where the image 

of the fmall rpeculum is formed, hnd this will be more or lefi 

accordingly as the didance between the lens and tlie fpecolum 

if lefs or more. For indance, take a lens of 1,5 inch focus, 

which would fuit a fpeculum of 9 inches focus, and the dif- 

tance of Uie fmall fpeculum will be about 14 inches from the 

eye glafs. Then 14x1.5 , 

s 1,68 will be the true didance 

14—1,5 

of the eye dop, or in other words, the focus of rays proceed¬ 
ing from an object placed 14 inches beyond the lens, almod 
two inches farther than the folar focus. 

1 am. 

Dear Sir, 

Your mod obedient Servant, 

J. C, HORNBLOWER, 


2i9 


IX . 

Account qf anew Apparatua conjiru&edfor ilte Purpojh of mea* 
faring ilte EUtfttc Forces and regulating the EmiAion of Steam 
from the Boiler in which it ii genertUed, Communicated by the 
Inventor^ Mr. Arthur Woolf, Engineer, 

Plate XIV. exhibits a meafured fedion of the felf-ading Self j^ing and 

and regulating deara valve. A A reprefents the upper part 
the boiler, having its mouth or neck cylindrical, and clofed by 
a well-fitted, but eaiily moving valve plug B B C C, which is 
in fad a metallic tube, open at bottom and clofed above, by a 
cap-piece BB, tiiat by its chamfered rim or projeding part 
affords the accurate valve-cioTure when down. The interior 
parallel lines at D fliew the place where a long perforation is 
made through the fide of the cylindrical part of the valve plug 
from its cap, nearly down to the bottom ; which perforation 
affords a paiTage for the deam, increafing in magnitude as tlie 
eladic force cauiei the valve to rife. £ is the fide pallage for 
conveying the deam to its place of operation. F is the rod or 
tail of the valve pafEng through a duffing box above, and at¬ 
tached by a chain to the fedor O, and by iU means moving 
the lever that carries the ball H. 


The 
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The above conftitutes the whole of this fimplc and e0ccT 
iual contrivance, and its mode of operation fcarcely needs 
to be defe ribed. As the fleam becomes flronger it raifestbe 
valve, and efrapes thiough D, and raifes the weight H 
higher tin* more the prellure within exceeds that of the 
working fleam in the upper fpacc 1* E. 
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Journey io the Summit of Mont^Perdu* By Cit, Ramon d 

'X'H E many excellent obfer vatiops made by the celebrated Sau f- 
fur^ in the Alps,traverting that grand atTcmblage of mountains in 
^ll directions, have contributed more eifeCtually to the advance¬ 
ment of geology, than all the hypotbefes that have been formed. 
Cit. Kamond is rendering a flmilar fervicc to the fcience, by 
his repeated journies in the Pyrenees; and his adventurous re- 
fearchos will foon bring us acquainted with a great part of that 
chain, the flru8ure of which is fo different from tligt of the 
Alps, |n a work publifhed two years ago, he deferibed the 
bafis of Mont-Perdu ; he had even approached its fummit, and 
had obferved that this mountain, the lofliefl of (he Pyrenees, 
was caicareouS) and contained (liells and other organized 
bodies, in a loflil liatc, at an elevation of about 3o00 metres. 

In the journey he made in Augufl 1802, he reached the 
fummit of the mountain by palling the Cul de Kunlo, or Nifcle. 
In this road he conflantly (bund ilrata of coinpa^ carbonated 
lime in a politiun nearly vertical. They include Ilrata of cal¬ 
careous landflonc, and thefu flrala fometimes cover the falient 
angles of the vertical flrala, nearly in a horizontal diredion. 
This calcareous flone falls off fpontaneoufly in little irregular 
fragments: on tbe fliglUefl fridiun it emits a naufeous fetid 
tmell. Some of the flruta of this flone contain nodules of flint; 
others fuch coniiderable mafles o( camerincs, that the flone ap¬ 
pears entirely compoled of them. The fummit is formed of a 
tetid iime-flune, contaminated with quartz, and containing a 
liltlciron, and ^ of*carbon, without alumine. Cit. Kamond 
found no fragments of {hells: but this flone being of a limilat: 
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jkind to the neighbouring ftrafa, in which they occur, ho is 
Inclined (o believCi that he |}iotld difcover fome on a more 
fi^dulous re(earcli« The elevation of this liimniit is the fume as Its helf^ht 3717 
that of the Col ilu G 6 ant in the Alp’^, or metres. ^‘**'^^* 

From this, the loUieft point of the P)ie:iean citain, Cit. Parallil lines of 
Kamond could more eafily obferve the general form of the 
whole. Looking tpw^ard France, (he cliaiti i>' hroru!, anrl 
formed of feveral parallel lines of mountains, in the nuclfi of 
which are feen the lines of granite and gncils, of whicii ih'; Criiitc and 
peak of Bagneres is a part, Thefe are more ditlinguilhahle 
by llieir furnniits being rugged with afperitic'^, ihiin for ihcir 
elevation. Thefe lines impciccplibly diminilh in Iielght till 
they reach the plain, which is too fur diftant to be feen. T<i On rhe Spsnidi 
ibe fouth the appearance is very ditTerent. The whole declines 
fuddenly, and at once. It is a precipice of ten or eleven hun¬ 
dred metres, the bottom of which is the finnniil of the higheft 
mountains of this part of Spain. Not one of them, however, 
has 2500 metres ubfolute heiglit, and the) foon link into low 
rounded hills, beyond which is the vail prorpecl of the plains 
of Arragon, 

f rom the fummil of Mont-Perdu, on the Spanifh fide, is Beneath thi* ■ 
Icen a vafl flat of Jimclionc, the furftce of wlm:h, from that ^•***'f 
elevation, appears ahnoli Imooth. 'J'his Hat is intcrle^ted b) intrrf^ -d by 
four or five vaft chafnis with perpendicular fides, the angles clufn**. 
and fiuuofitics of which correfpond tooacli other with afionilli- 
iiig exaclnefs. Thefe broad and deep chafms dis^erge from the 
Uafe of the peak, and their bottoms are covered with thick 
woods. There is no way of entering them but at their mouths. 

Cit. Raitipnd proceeded by the way of Val de Broto, and en¬ 
tered that called by (he natives Val d'Ordefa. It is a deep Val d'Ordefa. 
valley, uninhabited, and bordered by fieep w'ulls about 89fi 
metres high. Thefe you can afeend only in few places, and 
with the gre^teft difficulty. You then reach the flat. The 
(traU that form it, and in which thefe vafl chafms have b 4 :cn 
opened, are horizontal, or very little inclined. They confifl The ftriu red 
of red fandfione or;ancienl formation, pudding-flone, and com- yud. 

paft Iimefione. All thefe flones are difpofed to break off in fiwcftvnc!' 
a diredion perpendicular to their beds, and Cit. R&fiiond 
aferibes this difpofition to the quartz they contain. He thinks 
that the cliafinst opened at firfl by feme unknown caufe, have 
been enlarged by the crumbling of their fides in this manner. 

Ou 
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On approaching the peaks that rife from this flat, the flrata» 
which are of compact (belly limeilone, rife at an angle of 
but in a direction contrary to that of the ilrata that form th'e 
fmall peaks on the northern, or French fide. Thus thefe flrata 
as they rife diverge like the flicks of an opened fan, the vertical 
ones conflitute the fummiU; a remarkable arrangement, which 
Cit. Kamond afcribes to a Aiding of the Arata, rather than a 
rifing up, properly fo called, from a depreflion of the other 
end. 

Cit. Ramond has afcertained the limits of permanent fnow, 
and of vegetation, for this lofty part of the Pyrenean chain. 

The fnow terminates at 2440 metres. The laft trees are 
Scotch ftrs, which reach 2150 metres. Next come the fhnibs, 
of which the juniper is the highefl. At 2760 metres are found 
the ranunculus parnfifia^/olius, the Jimfraga Groeniandica, &c. 
then (he artcmijia rupejiris of Lamarck; and laAly, round the 
very peak of Mont-Perdu, on rocks too Hoping to retain the 
fnow, grow the cerajtiunip perhaps the alpinwn of Linneusi 
and the rofe-Aowering aretia alpina. 


XI. 


Notice of a Method qf giving the Jppcaranee of Cotton to Iltmp 

or Flax*. By Cit. Berthollet. 

While 1 was engaged in the application of the oxige- 
naled muriatic acid, to the art of bleaching, I made experi¬ 
ments on flax, and I inferted this obfervation in the firft 
volume of Eletnens dc Tainturc, p. 258. '' 1 have endeavoured 
to bleach flax completely, by the method I make ufe of with 
thread; but although its filaments may not iofe much of their 
ibiidity by this, they neverthelefs acquire fuch a tendency 
to feparate and divide themfelves, as renders them much more 
difficult to fpin, and they form a thread of much lefs folidity.'* 
Since that period different artiAs have employed themfelves, 
with various fuccefs, in methods of obtaining from flax a 
matter analogous to cotton, A Swifs, Cit. Clays has even 
formed an eftablifhment fome time ago, in whidi this kind of 
preparation is executed, 

• From Journal de L*£coIe Polyteehniqne, Tome IV, p. 319. 

I know 
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I know not the procelTes which have been heretofore em- 
ployed, but I have fucceeded, ^y means of the oxigenatef^ 
muriatic acid, in obtaining a matter more beautiful than any 
of thofe, the knowledge of which has reached me. 

The very iimple procefs I am about to defcribe, was ex* 
ccuted in the laboratory of the Polytechnic School, by Cit. 

Gai-Luflac, at that time one of it pupils. 

The flax is cut into fragments about flx centimetres long; Berthollers 
it is covered with water in which it is left forlhree or four days; proccL, 
after this it is boiled in Ample water ; it is wafhed with care; 
it is lyed, it is put into oxigenated muriatic acid. Four im* 
merfions in the oxigenated muriatic acid and fottr lyes are 
commonly fuflicient: the operation is flniflied by immeriing it 
in a bath of water charged with one two-hundredtii part of 
fulpburic acid. On removing it from this tepid bath in which 
it has been left for near half an hour, it is waflied with great 
care, and plunged into water charged with foap; it is then 
fpread, without being wrung, on hurdles, where it is left to 
dry, without, however, fufiering it to become too dry. All 
thefe operations, from the flrft imroerfion to the dryingi do 
not require more than five or fix hours, when the procefs is 
made with fmall quantities. 

The flax thus prepared was then fent to Cil. Molar, who Mechanical 
was kind enough to undertake the mechanical operations: 
firfl combed and then carded the bleached flax. He ex* 
pcrienced fomc difficulties from the knots that were fcattered 
through the flax, but this fkilful mechanic foon overcame this 
inconvenience. 1 prefented to the clafs of ph)fical and 
mathematical fcienccs of the Inflitute, on the 6lh I’rairial of 
the year 8, a fample of the prepared materials, which was 
equal to cotton in its whitenefs, and other apparent qualities ; 
nevcrthelefs, Cit. Molar found fault with the cottony matter Thp fiiamrnts 
for being loo fljort in the flaple. 

Cit. Bawens alfo manufadtured the cottony matter prepared 
in the laboratory of the fchool, with the beautiful inachtius' 
which he poflefles at his manufadory at Chaillot. He found 
no difficulty in the execution, but he alfo found the filaments 
too fliort, although he procured a very fine thread of con- 
fiderable tenacity. 

It IS therefore the inconvenience of being reduced intopropof-Jre- 
Ihort filaments which requires to be correflcd in the firfl 

preparation) 
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tained by the 
process. 


iTEfdP MADE TO RESKMbIb COTTOlf:* 


preparation; and I am of opinion one certain method of ac- 
Onimpfithing if, h not to complete tlje breaching, bat fo ftop 
at the third operation. If four are required for the thorougK 
bleaching, it mufl then be iiniflied ib (he thread or in the 
fluff. 

In the operation of bleaching, foo ffronglyes mitfl be avoid*- 
ed, but they mufl be made ufc of in boiling. We are con¬ 
vinced that all the means which diminifh (hb odour of the 
oxigonated muriatic acid vt’oaken its a6tion; hence it mufl bef 
employed in a date of purity, dnd vee tnufl not attempt td 
preierve oiirfeli'cs from if« odour, but by the conftru£!ion of 
tlie apparatus and the mode of application, objefls which ufe! 
has rendered rafy; it mufl cVen be ufed in its concentrated 
flalc, oiherwife the operations require to be muCh ihereafed. 

The procefs was finithed by iinmerflon ih water Charged 
with foap, which wUs hot pretfed out, in order that the fila¬ 
ments might not adhere too much by drying; but yield cafily 
the reparation which is to be performed by the caM, But 
tiiore is a jirohahilily that by preventing tob mitch drying; 
tlie inronvenicnco cxpeiienced ih the firft trials would not 
take plac e, and that this iinmerfioh might then be omitted. 

It is reiiiiirkable that whether the finefl flax or the coarfeft 
hemp is made ufc of, the filaments obtained are of equal fine- 
ner» and colour. 

This indication will be guide cnongh to artifls; well ac¬ 
quainted with chemical manipulations, in the operation of 
bleacliing. But I have nothing to fay on the mechanical dif-; 
pofitions of caaliiig and fpinning, becaufethey were not exe¬ 
cuted by me. 

It’ I am not deceived^ this application of a prOcefs already 
old, oflers many advantages, becaufe it may change the fa¬ 
brication of thread, which, to this day, requires the Ipinning- 
wheel into that much lefs expenfive,- which is executed by 
means of machinery ; and it may convert a rough produA of 
our agriculture, and even foine of ll>e refafe, fuch as that 
troMi rope-walks, into a fubflance valuable in the arts. Thif 
ntoiive has induced me to infert this notice in the Journal of 
an cflabtithinent devoted to public utility, although k oiTerf 
nothing new as a feientiife fubjeA, 
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XII. 


Dffcrlption of a Machine noiv in aSluat and daily Vfi, for 
cleanfing Chirnnki, xcithout the of Climbing-boys, and 

xcith muvli greater Effe^ than is produced by that Method* 
Communicated by the Inventor, Mr, Christopher Smart, 
if Ordnance Wharf, Wejlminjla' bridge, W. N, 

Every humane perfon muft have beheld with pain and re- Mawhinr for 
gret, the infant victims of a filthy and difgufting operation, 
wl)o are expofed to daily fufiering, and too often to per¬ 
manent difeafe and decrepitude, without the hope of fub- 
fiftence when grown to manhood. A remedy for the cafe of 
tliefc unhappy and devoted children was long ago attempted 
by the amiable and benevolent Jonas Hanway; and within 
the la/l twelve months, another philanlhrophill, James Hebdin, 
efti; has aftively exerted himfelf to form a focicty for pro¬ 
moting and efiabliflitng methods of cleaning chimnies more 
worthy of a great and civilized people, than one grounded 
on the mifery of the weak and the helplef;. My gratula- 
tions, and thofe of every good man, will form but a fmall 
portion of that reward which the internal confeiournefs of the 
extenfive good he has done muft afiTord* 1 (hall therefore dil- 
mifsany farther confideration of the pcrfonal merits c»f thofe 
by whom the attention of mechanics has been directed to thi» 
objedt, or of the artifts who have laboured to foivo the pro¬ 
blem offered to their ingenuity; and ftiall proceed to deferibe 
Mr. Smart's machine. This apparatus has been approved 
upon trial by the focicty lately eftablifiiedi and lias anfwered 
to the fatisfa^ion of fevcral well qualified employers, whofe 
certificates 1 have feen, by bringing down more than the 
ufual quantity of foot, as well as by its efficacy in lofty or 
winding chimnies, and fuch as are too narrow to be fwept 
by children. It may eafily be inferred, that it muft be ftill 
more advantageous in chimnies on fire, than the fliocking 
procefs of fending up a child wrapped in rags to enter an 
iidtual place of combuftion and fuftbeating vapour, 

XIII./ig. 1. reprefenls an apparatus of brufhes, fup- 
pofe four, which are fixed by hinges to a middle piece or bar. 

to 
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ib that they (hall be capable either of hanging down, pandld 
sict.^ to the bar, or of being opened and expanded, fomewhat in the 

manner of an umbrella, un\il they (land out at right angles 
with the middle piece; in which fituation they are retained 
by fmall fupporting bars, refembling thofe of the fame well- 
known utenfil. Fig, 2. (hews the brufhes in their collapfed 
(late, with an appendage of tubes, by which the fyflem is 
thruft up the chimney. A (Irong cord is palTed through a 
ferics of thefe tubes, the lower mouth of every one of which 
is opened a little, in order to admit the upper ends of each in 
fuccetfion. fig, 5. fliews the fweeping man employed, 
thrufting the apparatus up the chimney; in which the fet of 
conneded tubes forms a piece, having enough of flexibility 
to accommodate itfelf to the chimney, and yet fufficienlly 
rigid to anfwer the purpofe of carrying up the fet ofbrufhes. 
When thefe have palTed through the chimney-pot, and given 
the ufual evidence of the work being to be performed from 
one end of the chimney to the other, the rope is drawn tight 
in order to fet the tubes fieadily together, and then fecured 
by a thumb ferew feen in Fig, 2.—after which, the fweeper 
begins to pull it downwards. The rim of the narrow open¬ 
ing of the chimney-pot caufes the brufhes to expand, and in 
this (late they are retained by the ufual fpring-catch feen in 
fig, ). and by the (imple and gradual defeent, the chimney 
becomes efledually cleared of its foot. 

Fig, 3. reprefents a curtain for defending the apartment 
againfl the foot. It is fupported by a rod of metal, having 
a cork fixed or (luck in one of its ends, to afford a fpringy 
and perfeAly harmlefs bearing agatnfl the infide lining of the 
chimney-piece, whether of marble or any other material, and 
the clamp which is feen towards the other end of the rod, has 
likewife a facing of cork, and is fixed at any difiance, fo as 
to afford the oppofitc bearing. The fides of the curtain are 
fecured by rods. Fig. 4. which can be lengthened or (hprtened 
by two parts Aiding together, as is feen in the meafuring rule 
of (hoemakers, or perhaps more familiarly, in thofe Aiding 
pencils, which have now been feveral years in ufe. 

I have been affured that the cleanlinefs, decency, and 
quiet operation of this engine, are by no means among the 
(mallefi of its recommendations. I have not yet had an oc- 
cafion of trying it in my own bqufe, but (ball certainly do it 

on 
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ctti the firfl opportunityj and Audi then either confina or 
modify in a future notice, as my oVn obfervation (ball dire£^ 
thefe particulars of information, which upon good grounds I 
have thought jnyfelf juAided in now laying before my readers. 

W. N. 



XIII. 


ExpcrifHental Ejfitys on the Conjtittdion qf mixed Gafis; on the 
Force qf Steam or Vapour from Water and otiier Liquids in 
d^fftrent Temperatures^ both in a TmrkelHan Vaeuum and in 
Air ; on Evaporation ; and on the Expanfion qf Gajhs by Heat* 
J9yJoHN Dalton*. 


The progrefs of philofophical knowledge is advanced by Jb* diftofwy 

the difeovery of new and important fa£ts; but much more 

when thofe (k£ls lead to the eftabliiliment of general laws. It in the idvoKc- 

is of importance to underftand that the defeent of falling *“^”*®^^**"^* 

bodies is the fame every where on the furface of the earth ; 

but from that and fome other particular fa£is to infer the lavV 

of gravitation, or that all matter attra6ts with a force decreaf- 

ing as the fquare of the diflance, is a much higher attainment 

in fcience. In (he train of experiments lately engaging my^ 

attention fome new faCls have been afeertained, wliicb with 

Olliers, feem to aulhoriae the deduflion of general laws, and 

fuch as will have influence in various departments of natural 

philofophy and cheminry. 


* Thele interefting treatifeS were read before the literary and 
philofophical Society at Msnehefter, in October, 1801, and are 
publiftied in the fifth volume of their memoirs. The firfl, on mixed 
gafes, was communicated in the fame nvmth, in a fomewhat different 
form, by the author to our Journal, and ptiblifiied in the quarto 
feries, vol. V. p. a further communication from him 

on the fame fuhje£l appeared ip vol. III. p. 267 of our prefent feries* 
I have not, therefore, reprinted that cflay of the prefent colleAion. 
The lafl effay in the title, via. on the expanfion of gafes, isinferted 
in the lift mentioned volume, p. 130**Coo(^uently though the 
title and introduftion refer to the whole lour; yet the prefent article 
contains only what was wanting to complete the readers pofTeflion’ 
of this valuable mafs of experimental knowledge; that is to fays 
the effays upon fleam and upon evaporation. 

VI. —Dlcemblb, 1609. S As 





l!5S ON TBS CONSTITUTION OF MIXED OAsES, 

Sutemcntof , As the detail of experiments will be bed underfiood an^ 

pievioui to*the 3 r application fcen, if the laws of principles alluded to be 
fundameaul ex- l^cpt in view, it may b 6 proper here to date them; though 4t 
penmenu. nmft ufiderdood that they were proceeded upon hypcH 

(helically in the diredion of thofe experiments. On the con¬ 
trary, the fird law, which is as' a mirror in which all the ex*' 
periroents are bed viewed, was lafi detc£led, and after all the 
particular fads had been previoufly afeertained. 

1 . Mixed eUftIc 1* When two eladic fluids, denoted by A and are mixed 
fluid* do not together, there is no mutual repulflon aroongd their particles; 
repel each o er. particles of A do not repel thofe of j 8 * as they do 

one aimthen Confequently, the preflbre or whole weight 
upon any one particle arifes folely from thofe of its ewn, 
kind* 

a* The fleam of 2« The force of deam from all liquids is the fame, at equal 
any liquid, at didancea above or below the feveral temperatures at which 
ber of degrees ll^cy boil in the open air: and that force is the fame under any 
from Us^oilmg prelTure of an other eladic fluid as it is in vacuo. Thus, the 
fame as^bat of aqueotu vapour of 212^ is equal to 30 inches of 

any other liquid mercury; at 30® below, or 182®, it is of half that force; 
numbed of above, or 252o,_ it is of double the force; fo like- 

degrees, the wife the vapour from fulphuricether which boils at 102®# thet> 

SOinches of mercury, atSO® below thattemperaturer 
it* has half the force, ond at 40^ above it, double the force r 
and d) in other liquids. Moreover, the force of aqueouf 
vapour of 60^ is nearly equal to half inch of mercury, whetb 
admitted into a torricellian vacuum ; and water of the fame 
temperature, confined with perfedly dry air^ increafes the 
eladicity tojud (he fame amount. 

3 . Cvapnrition 3. Tiie quantity of any liquid evaporated in the open air is 

iureTi*as"the*** direfliy as the force of fleam from fuCh liquid at its tempera*^ 
ftirce of t!ie tore, all Other circutndances being the fame. 

elai^ic elaftic fluids expand tlie fatiie quantity by heat; an<{ 

fluids expand this expanfion is very nearly in the feme equable way as that of 
equally by heat, mercury; at Icaft from 32® to 2 If.®.—It (eems probable the 

expanfion of each particle of thr^ fame fluid, or its fphere 
of influence, is diredtly as the qurantity of heat combined with 
it; and confequently the expanrfion of the fluid as the cube 
of the temperature, reckoned d om the point of toud priva¬ 
tion. 

Having 
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Kaving novF ftatod the chief pijnciples which feem to bd - 
eAftbliAied from the following feries of fads-abd obfervationsj 
1 (hlull proceed to treat of them under the fevaral heads*. 


ESSAY IL 

On the Force qf Steam or Vapour from Water and various othe^ 

Liquids, both in a Vacuum and in Air* 

SECTION I .—On Vapour in Vacuo. 

THE term fleam or vapour is equally applied to thofe elaAic Steam or t^iovF 

fluids which, by cold and prefTure of certain known deerees, 

t j 1 11 • ^ . 1. • ■ n ' an eUftic fluid 

are reduced wholly or in part into a liquid itate. ouch are capable ot ba¬ 
the elaAic fluids arifing from water, alkohol, ether, 
mercury, &c. Other elaAic fluids that cannot be reduced, aotfu.** 
or rather that have not yet been reduced, into a liquid Aate 
by the united agency of thofe two powers, are commonly 
denominated gajis. There can fcarcely be a doubt entertain* 
cd refpefiing the reducibility of all elaflic fluids of whatever 
kind into liquids; and we ought not to defpair of effeding 
it in low temperatures and by Arong preflure exerted upon 
the unmixed gafes. However uneflential the diAindion be* 
tween the gales and vapours may be in a chemical fenfe, their 
tnecimnical aflion is very difTerent. By increaAng the quantity Rernsrlullc itf* 
of any gas in a given fpace the force of it is proportionally 
creafed ; but increafing the quantity of any liquid in a given fleam and of 

fpace does not at all afieft the force of the vapour ariflng from P* 

. ^ . t • i_ . .L . . i* the forager beii^ 

Jt. On the other hand, by increafing the temperature of any prodigiouflj 

gas a proportionate increafe of elaAicity enfues; but when the greater* 

temperature of a liquid is increafed, the force of vapour from 

it is increafed with amazing rapidity, the increments of elaf* 

tieity forming a kind of geometrical progrefRon, to the arilh-^ 

metical increments of heaf.<^Thus, the ratio of the elaAic 

force of atmofpheric air of 32* to that at 212*, is nearly os 

5 : 7; but the ratio of the force of aqueous vapour proceeding 

from water of 32* and 212*, is as 1: 130 nearly. 

The objed ot the prdent elTay is to determine tfie utmoAOl^of th* 
force that certain vapours, at that from water, ran exert atP***^*®"!* 
diflerent temperatures. The importance hitherfo attached to 
this enquiry has arifen chiefly from the confideration of fleam 

* Here the tflij !• oa mixed gaftg. W. N. 

S 2 ' 81 


Reference to 
authois rerpeA' 
injs ileam* 


Sncyl* Britt 
BetucaurU 


OK THE COKstiTUTlON OP MIXED CASES, tfC. 

^ as a mechanical agent; and this has djre^d the atteniioit 
more efpeeially to high temperaturesi But it will appear 
from what follows that the progreft of philofopby is more in- 
medialely interefled in accurate obfervations on the force of 
(learn in low temperatures* Different authors have publifhed 
accounts of their experiments on the force of fleam : I have 
on a former occafion (Meteorological Effays^ page 134) given 
a tabicof forces for every 10® from 80® to 212®. The author 
of the article Steam/' in the Encyclopedia Britannica> has 
done the fame from 32^ to 280^; andM. Betancourt, tn t^e 
Memoirs des fcavans etrangeres" for 1790, fee Hutton's 
Math, Di£lion. page 755) has given tables on the fubje^l, 
both for vapour from water and fpirit of wine, alfo from 32^ 
to 280®. But thefe two authors, having alhimed the force 
of vapour from water of 32^ to be nothing, are e(|entiaily 
wrong at lliat point and in all the lower parts of the fcale; 
and in the higher part, or that above 212a, they determine the 
force too much: owing as 1 apprehend to a quantity of air, 
which being difengaged from the water by heat and mixing 
with (he (leam, increafes the eladicity.—In a queflion of fuch 
moment it feemed therefore deiirable to obtain greater ac¬ 
curacy. 

My method is this: I take a barometer tube perfeflly dry, 
and fill It with mercury jud boiled, marking the place where 
it is ilationary; then having graduated the tube into inches and 
tenths by means of a file, I pour a little water (or any other 
fubjeft of experiment) kito it, fo as to rooiden the 
is applied by the whole infide; after this I again pour in mercury, and, care- 
^'swter^^The tube, exclude all air: the barometer by 

fall of the mer. danding fume time exhibits a portion of water, &c. of I or 

of an indi upon the top of the mercurial column; becaule 
being lighter it afeends by the fide of the tube; which may 
now be inclined and the mercury will rife to the top manifed- 
inga perfect vacuum from air. I next take a cylindrical glafs 
tube open at both ends, of 2 inches diameter and 14 inches in 
length; to each end of which a cork is adapted, perforated in 
the middle fo as to admit the barometer tube to be pufbed 
through and to be held fad by them; the upper cork is fixed 
two or three inches below the top of the tube and is half cut 
away fo as to admit water, &c. to pafs by; its fervice being 
merely to keep the tube dcady. Things being thus circum- 

danoed 
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Aaticed, water of any temperature may be poured into ihe^ 

Wide lube> and thus made to (urround the upper part ur 
vacuum of the barometer, and the elfedt of temperature in 
the produAion of vapour within can be obferved from tlie 
depreflion of the mercurial column. In this way 1 have had 
water as high as 1 ^5^furrounding the vacuum; but as the 
higher temperatures might endanger a glafs apparatus; in- 
flead of it 1 ufed the following;— 

Having procured a tin tube of four inches in diameter and The veffel con- 
two feet long, with a circular plate of the fame foldered to 
one end having a round tube in the center like the tube of a of tin for tern- 
reflefling lelelcope, 1 got another (mailer lube of the lame 
length foldered into the larger, fo as to be in the uxis or centre i>plMin baromr- 
of it: the fmall tube was open at both ends, and on this con-*y was ufed to 
Itruaion water could be poured into the large vellel to hllpremun. 
h, wliilfl the central tube was expofed to its temperature. 

Into this central lube 1 could infert the upper half of a lyphon 
barometer, and fix it by a cork, the top of the nairow tube 
alfo being corked; thus the effea of any temperature under 
‘212''could be afeertained, Uie depreffiun of the mercurial 
column being known by the a/cent in the exterior leg of the 
fyphon. 

The force of vapour from water between bO® and 212® Another methud 
may alfo be flelerinincd by means of an air-pump ; and the ^ihng^po"nt 
rclults exaclly agree with Ihofc determined as above. Take dieair pump, 
a Florence flafk half filled with hot water, into w hich infert 

w the barometer 

the bulb ol a thermometer ; then cover the whole with a gage, 
receiver on one of the pump-plates, and place a barometer 
gage on liu* other: the air being flowly exhaufled, mark 
both the Iherniometer and barometer at the moment ebulli¬ 
tion commences, and the height of the barometer gage w ill 
denote the force of vapour from water of the obferved tem¬ 
perature. This method may alfo he ufed ft)r other liquids. 

It may be proper to ‘obferve the various thermometers ufed 
in thefe experiments were duly adjufled to a good ftandard 
one. 

After repeated experiments by all thefe methods, and a Hence the force 
careful comparifonof the refults, 1 w'as enabled to digeft the “P 

following table of the force of fieam from water in ail the *** 
temperatures from 32® to 212®, 

Two important enquiries ftiil remained , the firfl to deter- 
Mnj the force of fteam from w'ater above 212® and below 

^ 32® j 
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32^; the fecond, to determine the comparative forces of vapour 
*from other liquids. Thefo enquiries feeified independent pf 
each other ; notwithAanding which I found them in reality 
connedled.' 

XzudnitloDQf Upon examination of the numbers in the table, within the 
J^the fowof liniits juft mentioned, there appears fomething like a geo- 
vapcur* metrical progrefiion in the forces of vapour; the ratio, 

liowever, infteadof being conftanti is a gradually diminifti* 
ing one : thus llic 


Force at 32^ = ,200 inch. 

17. 501 

122 = 3. 500 ^Ratios. 

8. 57 J 

212 = so. 000 


If we divide ihcfe ratios, according to obfervation, they wil) 
fland thus: 


Force at 32® = 

,200 inch, 

4. 550^ 

77 = 

,910 

3, 846 

122 = 

3. 500 

• 

3. 214 

167 = 

11. 250 

2. 666^ 

212 = 

30. 000 


we divide thefe again, they become. 

Force at 32® = #200 inch. 

2. 17') 

54f = ,435 

2. 09 

77 = >910 

2. 00 

99^ =: I. 820 

1. 92 

122 = 3. 500 


144i = 6. 450 
167 s 11. 250 
|89| = 18. 800 


212 30. 000 


1. 84 


1. 75 


1. 67 


1 . 59 ^ 


) Ratios, 



rORCt Of VAPOUR. 


263 

By another dlvifion we obtain the ratios |br cvxry ofEiuniaation of 
lemperature from 52 ® to 212 ®, aP under: 


Force at 32® = 
43J =r 
34 = 
€5i s 
77 = 


144 


,200 inch 

1 . 485 '' 

*297 

1. 465 

,435 

]. 45 

,630 

1. 44 

,910 

1. 43 

88| = 1. 290 

I. 41 

991 s: *• 820 

1. 40 

IlOi = 2. 5W 

1. 38 

122 3. 500 

1. 36 

I33i = 4. 760 

1. 35 

6. 450 

1. 33 

155J rr 8. 550 

I, 32 

167 = II. 250 

1. 30 

I78j =r 14. 600 

1. 29 

189| = IS. 800 

1. 27 

200| = 24. 000 

1. 25 , 

212 =: 30. 000 


yspotti 


/ Ratios^ 


Thus it appears that a ratio having a uniform dccreafc The ratii> of 
nearly takes place; and we may therefore extend the 
of forces at both extremes, without the aid of experiment, vapour U aot si 
lo a confiderable diftance. Thus alTuming the ratios for each 
interval of all®| below 32® to be, 1.500, 1.515, 1.530,left. 

1.545, &c. and for each interval sdxwe 2|2® to be 1.235, 

1.220, 1.205, 1.190, 1.175, 1.160, 1.145, 1.130, &C. we 
can extend the table many intervals of temperature, and 
determine all the intermediate degrees by interpolation, 
method may be relied upon as a near approximation; 

3 however 
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however it does not fuperfede the expediency of determi* 
nation by experiment; tbbugh that is much more difficult 
above 212^, and below 32^, than in the intermediate de« 
grees; becaufe it is difficult to procure a ileady heat above 
212^; and below 32** the variation of force becomes fo fmall 
as'to elude minute diferimination. 11 will appear from whal 
follows that the extenlion of the tabic by this method above 
212*^ is in all probability accurate^ or very nearly fo, for 
100® or more. 


TABLE 


T^le of the 
force of sqneous 
Ti^ur orfteam* 


Of the Force of Vapour from Water in every temperature 
from that of the congelation of Mercury, or 40® below zero 
of Fahrenheit, to 323®. 


Tmper- 

nore* 

__ 

Force of Vep. 
in InchM of 
Mercury* 

-30 

,020 

-20 

,030 

-10 

,043 


■ ■ 

0 

,064 

1 

,066 

2 

,063 

3 

,071 

4 

,074 

5 

,07^ 

6 

,079 

7 

,082 

8 

,083 

9 

,087 

10 

,090 

11 

,093 

12 

,096 

13 

,100 

14 

,104 

IP 

,J08 

16 

,112 

17 

|U6 

is 

,120 

19 

,124 

20 

,129 

21 

4 

,134 

22 

yl39 


:i44 

^4 

^130 


Temper* 

aturc. 

OS® — 

Force of Vep. 
Jn inches of 
Mercury. 



26 

,162 

27 

,168 

23 

,174 

29 

,180 

30 

,186 

31 

,193 

32 

,200 

33 

,207 

34 

,211- 

35 

,221 

36 

,229 

37 

,237 

33 

,215 

39 

,234 

40 

,263 

41 

,273 

42 

,283 

43 

,294 

i44 

,303 

'45 

,316 

46 

,328 

47 

,339 

48 ' 

,331 

49 

,363 

30 

,373 

31 

,388 

32 

,401 

53 

,413 


TmiHr* rpi«e otytp, 

•ture. Jn InOin or 

Mercury. 


54® - 

Ann 

35 

,443 

36 

,^38 

37 

,474 

38 

,490 

59 

,507 

60 

,524 

61 

,342 

62 

,560 

63 

,378 

64 

,397 

63 

,616 

66 

,635 

67 

,633 

68 

,676 

69 

,698 

70 

,721 

71 

,745 

72 

,770 

73 

,796 

74 

,823 

75 

,851 

76 

,880 

77 

,910 

78 

,940 

79 

,971 

SO 

1. 00 

81 

1. 04 

82 

1. 07 

83 

1. 10 


Tent. 
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irane* 

84®. 

85 

86 

87 

88 

89 

90 

91 

92 

93 
9^ 

95 

96 

97 

98 

99 
100 
lOI 
102 ' 
103 
10l< 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 
113 
116 

117 

118 
J19 
120 
121 
122 

123 

124 

125 

126 
127 


CE OP VAPOUR* 
Table continued ^ 
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roree ofVap. I Tnnpw- 

Id lachMafjl ■tutf* 
Mercury. 

— 1. 14|jl28®- 
I. 17 129 
1. 21 130 
I. 24 131 
1. 28 132 
1. 32 133 
1. 36 134 
1. 40 135 

I. 44 136 

J. 48 137 
1, 53 138 
I. 58H 139 
1. 63 140 
I. 68 141 

1- 74 142 
1. 80 143 
I. 86 144 
1. 92 145 

1. 98 

2. 04 147 

2- 11 148 

2. 18 149 
2. 25 150 
2. 32 151 
2. 39 152 
2. 46 153 
2. 53 154 
2* 60 155 
2. 68 156 
2 . 76 157 
2. 84 158 

2. 92 159 

3. 00 160 
3. 08 161 
3. 16 162 
S. 25 163 
3. 33 164 
3. 42 165 
3. 50 166 
3. 59 167 
3. 69U 168 
3. 79 169 

3. 89 170 

4. 00 171 


rcrecrfVap. 

talnchnof 

Mmiiry* 


4. 11 
4. 22 
4. 34 
4. 47 
4. 60 
4, 73 

4. 86 

5, 00 
5. 1 t 
5. 29 
5. 41. 
5. 59 
5. 74 


Temper^ 
aute* 


172® 

173 

174 

175 

176 

177 

178 

179 

180 
181^ 
182 
183 
ISt 


-TahkoTtiw 

r«rc.rfv.P. force of ^ueout 
In Stidtif bf Tipor or fteioi* 

Mercury* 


12. 73 

13. 02 
13. 32 
13. 62 

13. 92 

14. 22 
14. 52 

14. 83 

15. 15 
15. 50 

15. 86 

16. 23 
16. 61 


5. 90 

185 

17. 00 

6. 05 

186 

17. 40 

6. 21 

187 

17. 80 

6. 37 

188 

IS. 20 

6. 53 

189 

18. 60 

6. 70 

190 

19. 00 

6. 87 

191 

19. 42 

7. 05 

192 

19. 86 

7. 23 

193 

20. 32 

7. 42 

191- 

20. 77 

7. 61 

195 

21. 22 

7. 81 

196 

21. 68 

8. 01 

197 

22. J3 

8. 20 

198 

22. 69 

8. 40 

199 

23. 16 

8. 60 

200 

23. 64 

8. 81 

201 

24. 12 

9. 02 

202 

21.. 61 

9. 24 

203 

25. 10 

9. 46 

204 

25. 61 

9. 68 

205 

26. 13 

9. 91 

206 

26. 66 

10. 15 

207 

27. 20 

20. 41 

208 

27. 74 

10. 68 

209 

28. 2^ 

10. 96 

210 

28. 84 

11. 25 

211 

29. 41 

11. 54 
21. 83 

212 

30. 00 

-U- 


12. 13 

213 

30. 60 

12. 45 

r* 

* 31. 21 

Tern- 
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yspor or fteam. 

Trapfr* ‘ 

r«ccorvip*l 

la lachM ^ 
Mcrcurr. 

TfBptiw 

aura. 

roiccQfVv. 
la InehMoT 
Mmoryi 

w 

roreaof 

laMwa# 

mircfy. 



—T 1 

ntrtO 

60 0^ 

289® ^ 

- Qfl o/; 


«1«/ 

216 

32. 46 

253 

61. 00 

290 

100. 12 


217 

33. 09 

254 

61. 92 

291 

101. 28 


218 

33. 72 

255 

62. 85 

292 

102. 45 


219 

34. 35 

256 

63. 76 

293 

103. 6;i 


220 

34. 99 

257 

64. 82 

294 

104. 80 


221 

35. 63 

258 

65. 78 

295 

105. 97 


222 

36. 25 

259 

66. 75 

296 

107. 14 

\ 

223 

36. 88 

260 

67. 73 

297 

108. 31 


224 

37. 53 

261 

68. 72 

298 

109, 4S 


225 

38. 20 

262 

69. 72 

299 

no, 64 


226 

38. 89 

263 - 

70. 73 

300 

111. ^1 


227 

39. 59 

264 

71. 74 

301 

112. 98 


228 

40. 30 

265 

72. 76 

302 

114. 15 


229 

41. 02 

26f> 

73. 77 

303 

115. 32 


230 

41. 75 

267 

74.. 79 

304 

116. 50 


9S1 

42. 49 

268 

75. 80 

305 

117. 68 


^32 

43. 24 

269 

76. 82 

306 

118. 66 


233 

44. 00 

270 

77. 85 

307 

120. 03 


231. 

44. 78 

271 

78, 89 

30S 

121. 20 


235 

45. 58 

272 

79. 94 

309 

122. 37 


V36 

46. 39 

273 

80.. 98 

3J0 

123. 53 


237 

47. 20 

274 

82. 01 

311 

121-. 69 


238 

48. 02 

275 

83. 13 

312 

125. 85 


239 

48. 84 

276 

84. 35 

313 

J27. 00 


2i0 

49. 67 

277 

85, 47 

314 

128. 15 


241 

50. 50 

278 

86. 50 

315 

129. 29 


242 

51, 34 

279 

87. 63 

316 

130. 43 


243 

52. 18 

280 

88. 75 

317 

131. 57 


244 

53. 03 

281 

89. 87 

318 

132. 72 


245 

53. 83 

282 

90. 99 

319 

133. 86 


246 

54. 68 

283 

92. 11 

|320 

J35. 00 


247 

55, 54 

284, 

03. 23 

:32] 

. 136. 14 


248 

56. 42 

28$ 

94. 35 

322 

137, 28 


249 

57. 31 

286 

95. 48 

323 

138. 42 


250 

58. 21 

287 

96. 64 

324 

139. 56 


-^51 

59. 12 

288 

97, 80 

325 

140. 7Q 


On^ Vapour from Ether, Ifc. 

o'thwii^idr** We come nowljptheconfideration of vapmir from other 
fiiUow a general liquids. Some li'^uids are known to be more evapofable 

than water; as li quid ammonia, ether, (^irit of wine, &c. 
others lefs i as, q* 4ickfilver, fulphuric acid, liquid muriate of 

Jime, 

• • • 


from 
ad fr 


law In thtir 














Vro^ water akd other LiaurDs. 

lioDEj folutiqn of potafht &c. and it appears that the force • 
of vapouf fromeaehin a vacuumjs proportionate to Us eva-* 
porabili^y. M. Betancourt maintains that the force of vapour 
from fpirit of wine is in a conftant ratio to that from water 
fit all temperatures; namely, as 7 to 3 nearly! My (irll 
experiments^ith fpirits.of wine led me to adopt this con-* 
cluiion, and naturally fuggefied tl^at the force of vapour 
from any other liquid would bear a conilant ratio to that of 
water. The principle, however, is not true, either with 
regard to fpirit of wine or any other liquid. Experiments 
made upon fix different liquids agree in cftablifhing tliis as a * 
general law ; namely, that the variation of the force qf vapour The lew catMi« 
from all liquids is the Jhrne for the Jhme variation qf tanpera* 
ture, reckoning from vapour of any given force : thus affuming 
a force equal to thirty inches of mercury as the (landard, it 
being the force of vapour from any liquid boiling in the 
open air, we find aqueous vapour lofes half its force by R 
diminution of 30*’ degrees of temperature; fo does the 
vapour of any other liquid lofe half its force by diminiQiing 
its temperature thirty degrees below that in which it boils ; 
and the like for any other increment or decrement of heat. 

This being the cafe, it becomes unncceflary to give diAin£l 
tables of the force of vapour from different liquids, as one 
and the fame tabic is fufficient for all. But it will be proper 
to relate the experiments on which this conclufion refU. 

Ejcperiment on Sulphuric Ether ^ 

The ether I ufed boiled ib the open air at 102 .—I filled Experiments 
a barometer tube with mercury, moiAened by agitation in JhJ 
ether. After a few minutes a portion of ether rofe to the 
top of the mercurial column, and the height of the column below ebullition* 
became Aationary. When the whole had acquired the tem¬ 
perature of the air in the room, 62*, the mercury Aood at 
17.00 inches, (he barometer at the fame time being 29.75* 

Hence the force of vapour from ether at 62 is equal to 
12.75 inches of mercury, which accords with the force of 
aqueous vapour at 172*, temperatures which are 40^ from 
the refpeflive boiling points of the liquids. By rubfequent 
obfervations I found the forces of the vapour from ether in 
all the different temperatures from 33* to 102* exafily cor- 
refponded with the forces of aqueous vapour of the like 

range 
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range, namely from 142® to 212®: the vapour from ether 
*deprefles the mercury abefut fix inches m the temperature 
of 32®. 

Finding that ether Mow the point of ebullition agreed with 
water below the faid point, I naturally concluded that ether 
above the point would give the fame force of vapour as water 
above it; and in this I was not difappointed; for, upon trial 
it appeared that what I had inferred only from analogical 
reafoning refpefling the force of aqueous vapour above the 
boiling point, actually happened with that from ether above 
the faid point. And ether is a much better fubje£l for expe¬ 
riment in this cafe than water, becaufe it does not require fo 
high a temperature. 

I took a baron)eter tube of 45 inches in length, and having 
fealed it hermetically at one end, bent it into a fyphon fiiape^ 
making the le^s parallel, the one that was clofe being nine 
inches long, and the other 36'. Then conveyed two or three 
drops of ether to the end of the clofed leg, and filled the 
reft of the tube with mercury, except about 10 inches at the 
open end. This done, 1 imroerfed the whole of the fhort 
leg containing (he ether into a tall glafs containing hot water; 
the ether thus expofed to a heat above the temperature at 
which It boils, produced a vapour mote powerful than the at* 
mofphere, fo as to overcome its preiTure and raife a column 
of mercury befides, of greater or lefs length according to 
the temperature of tiie water. When the water was at 
147® the vapour raifed a columa of 35 inches of mercury, 
when the almorpheric prefliire was 29.75: fo that vapour 
from ether of 147® is equivalent to a prefTure of 64.75 
inches of mercury; agreeing with the force of aqueous 
vapour of 257®, according to the preceding efiimation: in 
both cafes the temperatures are 45° above the refpefiive 
points of ebullition. In all the temperatures betwixt 102® 
and 147® the forces of ethereal vapour correfponded with 
thofe of aqueous vapour, as per table, betwixt 212® and 
257®. 1 could not reafonably doubt of the equality con¬ 
tinuing in higher temperatures; but the force increafes fo 
fiift with the increafe of heat, that olie cannot extend (he 
experiments much fisrther without tubes of very inconve¬ 
nient lengths. Being defirous however to determine the 

fotee 
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force of the ethereal vapour experimentally up as high as 
212®, I contrived* to effeft it a^ follows;—Took a fyphon 
tube fuch as defcribed above, only not quite fo long, and 
filled it In the manner above mentioned, witK ether and 
mercury, leaving about ten inches at the top of the tube 
vacant; then having graduated that part into equal portions 
of capacity, and dried it from ether, 1 drew out the end of 
the tube to a capillary bore, cooled it again fo as to fufTcr the 
internal atmofpheric air to be of the proper denfity, and Aid- 
denly fealed the tube hermetically, thus inclofing air of a 
known force in the graduated portion of the tube. Then, 
putting that part of the tube containing ether into boiling 
water, vapour was formed which forced the mercurial co¬ 
lumn upwards and condenfed the confined air, till at length 
an equilibrium took place. In this way I found 8.25 parts 
of atmofpheric air of the force 29.5 were condenfed into 
2.00, at the fame time a perpendicular column of ](» 
inches of mercury in addition prefled upon the vapour. 

Now (lie force of claflic fluids being inverfely as the fpace, 
we have 2.tK): 29.5 :; S.25 : 121.67 inches = the force 
of the air within; to which adding 16 inches, we obtain 137. 

67 = the whole force fuflained by the vapour, meafured in 
inches of mercury. The force of aqueous vapour, at the 
fame diflance beyond the boiling point, or 322*^, is equal to 
137.28, per table. Thus it appears that in every part of 
tiic fcale on which experiments have been made, the fame 
law of force is obfervable-with the vapour of ether as of 
water. 

ExpermaUs on Spirit qf Wine, 

By boiling a fmall portion of the fpirit I ufed (about one Force of fappr 
cubic inch) in a phial, the thermometer flood at 179® tphuot 
the commencement; but by continuing the ebullition it ac¬ 
quired a greater heat. The reafon is, the mofl cvaporable 
part of the fpirit flies off during the procefs of hearing, and 
the refl being a weaker compound, requires a flrongcr heat. 

The true point of ebullition, 1 believe, was nearly 175®.— 

The force of the vapour from tins fpirit at the temperature of 
212®, I found both by an open fyphon .tube and, one her¬ 
metically fealed with atmofpheric air upon the mercurial co¬ 
lumn, as with ether, to be equal to 58f inches of mercury. 

This 
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This rather exceeds (he for^e of aqueous vapour at an equal 
diftance from the boiling point; but it is no more than may be 
attributed to unavoidable little errors in fuch experiments. In 
a barometef tube the fpirituous Vapour at 60^^ over the mer« 
cury« deprefles the column about 1.4 or 1.5 inches; which 
is fomething IcH than the due proportion; one caufe of this 
may be the cvaporability of fpirits, which in operating on 

froall quantities^ quickly didipates part of their ftrength. 


Force of vapor 
of liquid m* 

Boniit 


ef mntiate of 
lime* 


E<fp€rintents on Liquid Ammonia. 

Liquid amni'cmia or volatile alkalij the fpeciiic gravity of 
which was .9474>» boiled near 140^; in the barometer a 
fmall quantity deprefled the mercury 4. i inches in the tern* 
perature of 60'*. In higher temperatures it did not produce 
a proportionei deprelfion; becaufe the mod volatile part of 
the compoundi expanding in the vacuum of the barometer; 
leaves the red more watery, and conrequently its vapour mud 
be weaker; efpecially when the portion ufed is confined to a 
drop or two. 

Muriate of Lime. 

Pot 8 portion of liquid muriate of lime over the column of 
mercury in a barometer. The boiling point of the muriate 
was found by experiment to be 230*^. At 55^ the deprelTioA 
was |22 of an inch : 

at 6.5®—.30 
^ 70®—.40 
— 95®—.90 

all which nearly agree with the forces of aqueous vapour 13® 
below the refpefiive temperatures. 


Mercury and Sulphuric Acid. 

Forces of ilie Mercury boils by my thermometer at 660®, and fulphuVic 

acid of the fpecific gravity 1.83, boils at 590®. It is very 
phuiic acid. difficdlt to determine the precife force of vapour from thefe 

liquids in any temperature under 212® ; becaufe at fuch great 
didance from the boiling point the vapour is fo weak as to be 
in effect almod imperceptible. Following the general law^ 
the vapours of thefe fluids ought to be of the force .1, mer« 
cory at 460®. and folphuric acid at 390®.—Col. Roi makes 
the expanfion of 30 inches mercury by \S0^ of heat = 
,5969 or ,5651 ; and in a barometer tire expanfion in tbe 
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fftme circamdances is .5117: the differences are .0852 anil’ 

.0554 which fhould mearure the effedive force of mercurial 
vapour of 212^» nearly. This is in all probabilily too 
much; as it is next to itnpoffible to free any Jiquid en¬ 
tirely from air; and if ony air enter the vacuum^ it unites 
its force to that of the mercurial vapour. 

That the force of vapour from fulphuric acid, in low tem<t 
peratures^ is exceedingly finally will appear from the en* 
fuing fedtioh. 


SECTION 11. 


On Vapour in Air, 

The experiments under this head were made with manome- Sttefl of ths 
ters, or ffraight lubes of different lengths^ hermetically 
at one end, of ^ inch internal diameter^ and their capacities The »perU 
divided into equal portions* A drop or two of theltquid« the ^7 

fubject of experiment, was conveyed to the bottom or leaJed flopped by o 
end of the tube; the internal furface was then dried by a wire 
and thread, and atmofpheric, (or any other air) was admitted "^'**^^* 
into the tube, upon which a column of mercury was fufpended 
of ^ of an inch, or of 30 inches, lefs or more* according to 
the nature of the experiment. By immerflng the end of the 
manometer, containing the air thus circumffaiiced, into a tall 
glafs vetTel containing water of any temperature, the effefl of 
the vapour in expanding the air could be perceived. It was 
ffrff indeed neceffary to determine the increafeair unaffeded by 
any liquid (except mercury) would obtain by increafeof tem¬ 
perature: that was done, as will be particnhirly fhewn in the 
next effay.'*^ The expand on of all elaffic fluids, it Teems pro¬ 
bable, is alike or nearly fo, in like circumffances; 1000 parts 
of any elaffic fluid expands nearly in a uniform manner into 
1370 or 1380 parts by 180^ of heat. 

It will be unneceflary to repeat in detail the'numerous ex-Oeaenl law of 
periments made on the various liquids in all temperatures from 
32*^ to 212^; as the refults of all agree in one general rule orgethen 
principle, which is this: let 1 reprefent the fpace occupied by Thefpseest^ 
«ny kind of air of a given temperature and fine from nioiffare; St^aly^Mchtt 
pa the given preffure upon it» in inches of roercorj; fas the pretrun 

Philofophical Journal, Voa. HI# pags 130 . ib^cTrfSs 
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• 

force of vapour firoQi any liquid in that temperature, in vaCuo; 
then, the liquid being admitted to the air, anexpaniionenfuei, 
and the fpace occupied by the air becomes immediately, or 

f 

in a fliort time = 1 + ■?; or, which is the fame thing, 

P 

p-f. 

Thus in water for inftance: 


Letp=30 inches, 

/=15 inches, to the given temp, ISO^, 

Then, ■ ■ ~ .= for the fpace: or the air be- 

p—f 30-15 ^ ’ 

comes of twice Ihc bulk. 

If the temperature be 203°, /=25.j and the fpace becomes 
fix times as large as at firft. 

H' p=zGO inches 

/=r30 inches to the given temperature 212° ; then the 



60 

60—30 



or water under the prefTure of 60 


inches of mercury, and at ihc temperature of 212^, produces 
vapour which jufi doubles the volume .of air. 

If ether be the infiance: let the temperature be equal 7(’)°; 
then/=:]5; and ruppofeji=30; in this cafe the colume of air 
is doubled; that is, ether of 10^ being admitted to any por* 
tion of air, doubles its bulk. 

The expanfion of hydrogenous gas and atmofpheric air by 
the vapour of water is the lame for every temperature. 

/Sulphuric acid docs not expand atmorpheric air to any fen- 
Cble amount by the heat of boiling, water. 

The theory of tbele faifls is evident upon the principles laid 
down in the former eflay: for infiance; let it be required to 
explain the experiment with water of 212° under a prefiiire of 
60 inches. Here the air was condenfed into the fpace 1 by 
the preflure of 60 inches; but being expofed to water of 212^, 
a vapour arofe from it equal in force to 30 inches $ the air there- 
fi)re es^panded till its force alfo became = to 30 inches, which 
^as effedted by doubling its volume: then tjie vapour.prefling 
with 30 ipches force and the air alfo with 30 inches force, the 
two togetlier fupport the preflure of 60 inches and the equi¬ 
librium continues, In fliort, in all cafes the vapourarifes to a 

certain 


« • 
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certain force, according to temperature, and the airadjaftt the 
' c^iiilibrium, by expanding or eontrading as may be required.. 

The notion of a chemical affinity hibliffing between thegafcs Theft Mi 4o 
and vapours of different kinds, cannot at all be reconciled 
thefe phenomena. To ruppofe that all the diflerenisgafei have chemical aflnity 
the fame affinity for water might indeed be admitted if we h«rwasa |w aa4 

could not explain the phenomena without it; but to go further, 
and fuppofe that water combines with every gas to the fame 
amount as its vapour in vacuo; or in other words, that the 
eiafficily of the compound fhould be exafily the fame as if the 
two were feparate, is certainly going far to ferve an hypotbefis^ 

Betides, we mufl on this ground fuppofe that all tne gafes 
have the fame force of affinity for any given vapour; a fuppo- 
iition that cannot be admitted as having any analogy to other 
effablithed laws of chemical affinity. 

CTo be continued,J 


XIV. 



ription qf the Portahle Furnace cmfiru&ed hy Dr, Blacky 
and faice improved, Jn u Letter from Mr, Accum, 


To Mr. NICHOLSON. 

Dear Sir, 

In my SyAem of Pradical Chemiflryi Vol. ILp. 357, I Deftription of 
have given a Defeription and Drawing of a Portable Uni- 
verfal Furnace, which in the pra£lice of my profeflion lopenttom. 
found the beft furnace for ail chemical operations whatever 
which require like aid. The number of furnaces which 1 
have caufed to he made for dilTerenl phiiofophers of that 
kind, and the ufeful hints which I have received from diffe¬ 
rent quarters, have materially improved it, that I flatter 
myfelf, whether a defeription of this furnace would not be 
acceptable to your readers, particularly to thofe who have 
no accefs to the laboratory of the operative chemift ; for 
thofe who are familiar with pradied chemiAry will readily 
allow, that a furnace capable of producing a very low and 
very intenfe heat is one of the moA requifite and moA indif- 
penflble inArumenU of all the apparatus of chemiAry. The 
Voi. V), Dacjenaxa, 1803. T great 
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ri^^ruST advantage of this furnace (wfcicA was firft invcnied If 

aacc in chemiM^^• ■®^®*^** "'wi improved ly others) above p\\ others 1 am ac- 
opmdiM* quainted with^ confills in ^nfuming as little fuel as poffible^ 

in producing quickly, if required, a very intenfe heat—ii> 
regulating«expeditioufly, and at pleafure, its intenAty—in 
applying it as dirediy, and as fully as poffible, to the ful>« 
fiances upon which it is intended to ad—and moreover in 
enabling the operator to perform his operations in the clofct,. 
or in any other place, 'without the riflt of endangering the 
conflagration of the furrounding objeds, which were not 
meant tp be expofed to the adion of heat. 



T^is portable univerfal furnace is made of flrong wrought 
iron plates. It is lined with bricks, bedded In fire-proof 
ioam. Its height without the chimney a a is two feet. The 
inner diameter of the cylindrical fire-place raeafiires ten. 
inches. The body of the furnace k elliptical; in its upper 
part a circular hole is cut, for receiving an iron fand-pot Ir 
ivhich may occafionally be removed and exchanged for an 
iron plate. In the front of the furnace there are three open¬ 
ings over each other, furnished with Aiding doors, and fitted 

. witli 
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with ftoppers made of crucible ware. The lower opening c, Defcriptian of 

is thea(h-pit of the iiirnace; it. if compofed of two 

plates, Aiding backwards and forwards in grooves, in order opcraiioat 

to diminifti* or enlarge the opening for regulating the heat; 

hy admitting or excluding air at pleafure. lA the (ide of the 

furnace a hole is cut, furniihed with a fiopper and door, for 

palling a tube through the fire-place of the Airnace $ an expe* 

dient very necelTary for a variety of chemical procelTes; 

fuch as exhibiting the decompoiition of water, alcohol, 

oils. Sec. for the preparation of phofphuret of lime, for 

palling gafes over ignited bodies, &c. In either of the 

openings in front of the furnace, a muffle-may be placed for 

performing the procefs of cupellation of gold, filver, &c« 

or, the neck of a retort (placed on a ftand in the body of the 

furnace) may be patTed through it, for diflillation by the 

naked Are ^ for procuring gafes which require a high degree 

of heat, &c. If the iron fand-pot b be removed, and a 

circular plate properly lined with fire-clay be placed in its 

room, the furnace becomes Converted into a wind-furnace $ 

the fuel is then to be introduced through either of the open« 

ings in front. The iron plate at the top has a hole in the 

centre, furnidied with a floppery to enable the operator to * 

infped his procefs at pleafure. If the iron-pot be placed 

inverted on the opening of the furnace^ it forms a dome, and 

it then becomes a reverberating furnace. The iron-pot 

when filled with fand, or water, placed in its proper fitua^- 

tion, ferves as a &ndor water-lAith, for the procelTes of dif- 

tillation by means of glafs retorts, for evaporations, fubli- 

mations, digeflions, &c. Coake and charcoal are the belt 

fuel, this mixture burns without fmoke, and gives a ilrong 

uniform and permanent heat; charcoal and common coal, 

or coal only; does likewtfe very wCli. ' The elbow of the 

Chimney a may be directed into that of the fire-place of any 

apartment. 

The furnace isfurnifhed with cafiors, and may therefore 
be eafily moved, according to the convenience of the ope«' 
rator. 1 am, SI R; 

Your moll obedient fervant^ 

FREDERICK ACCUM* 

Old Compton Street, Soho, 

Nop. 31/ n09. 
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itK OBSERVATIONS ON TUft STRUCTURE OF THE TONGUE* 

^XV. 

Qhjbrvalioni on the Stru&ure qf the Tof^ue; iRt^rated by Cafi$ 
in tihich a Portion qf iheu Organ 1m bten iem<ned ^ Liga^ 
turo. By Eveeard Home, F. R. S.* 

Incrodttftim. J^HYSIOLOGICAL inquiries have ever been confidered 

as deferving the attention of this learned Society; and, 
whenever medical pra^itioners, in the treatment of difeafes, 
have met with any circumflance, which thfiew light upon the 
natural Aruflure or actions of any of the organs of the human 
body, or tbofe of other animals, their communications have 
met with a favourable reception. 

following obfervations derive their real importance 
ranoving part offering a fafe and effedual means of removing a portion 

„of the toBgue. of the tongue, when that organ has taken on a difeafed aftion, 

the cure of which is not within the reach of medicine; and, 
as the tongue, like many other glandular flru^res, is liable 
to be aifefied by cancer, it becomes of no fmall impwtance 
that the fa£l fiiould be gener^iy known* In a pbyfiolegical 
view, they tend to (how, that the internal ftrudlureof the 
tongue is not of that delicate and foniible nature which, from 
its Ixsing the organ of lade, we fliould be led to imagine. 
UtftruQure 7lie tongue is made up of (afciculi of mufcular fibres, with 

an intermediate fubfrance met with in no other part of the 
body, and a vaft number of fmall glands; it has large nerves 
paffing through it; and the tip pollellbs great fenfibility, 
fitting it for the purpofe of tafie. 

Whether the lenfe of tafia is confined entirely to the point 
of the tongue, and the other parts are roade up of mufcles 
fitted forgiving it motion; or whether the whole longue is 
to be confidered as the organ, and the foft matter which per¬ 
vades its fubfiance, and hlls the interftices between the tafri- 
cmli of muftular fibres, is to be confidered as ooane£ied with 
fen&tien, has not, I believe, been afeertuaed. 
rnppofed to be The tongue, throughout its fubfiance, has always been 
?tf| delicate* confidered by ^yfiologifts as a very delicate organ; and it 

wm believed, that any injury cemmilted upon it wxuid not 

* PhUof. Tranfaa* 1803, p* 20b. 

4 . only 
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only produce great local irritatiqiij but alfo afleAp in a violent 
degree, the general fyftem of the body. This was my own 
opinion, till I met with the following cafe» the circmaftancea 
of which induced me to fee this organ in a different point of 
view. '' 

A gentleman by an accident which it it unneceflary to de» Aecttat of iha 
feribe, had hit tongue bitten with great violence. The im- * ' 

mediate effc& of the injury was great local pain; but it was md rendered in- 
not attended with much fwelling of the t^gue itfolf, nor any>^^^9 
other fymptofn, except that the point of the tongue en* 
tirely loft iU fenftbility, which deprived it of the power of 
tafte: whatever fubftance the patient eat was cquafiy in- 
fipid. This alarmed liim very much, and induced him to 
ftate to me the circumftances of bis cafe, and requeft tny 
opinion. I examined the tongue a fortnight after the acci¬ 
dent, It had the natural appearance, but the tip was com¬ 
pletely infenfible, and was like a piece of board in his month, 
rendering the afi of eating a very unpleafant operalion, 1 
faw him three months afterwards, and it was ftill in nearly tbo 
fame ftate. 

• From this cafe it appears, that the tongue itfelf is not par¬ 
ticularly irritable; but the nerves paffihg through its fubAanco 
to fappiy tiie tip, which forms the organ of tafte, are very 
readily deprived of thdr natural aAion | this probably arifea 
from their being fofter in texture than nerves in general, and 
in that refped, refembling thofe belonging to the other or-* 
gans of fenfe. 

Tliere was another circumftance in this cafe which very without inflam* 
particularly firack my attention, vi%, that a bruisse upon die 
nerves of the tongue, fufficient to deprive them of the rpaima. 
power of ooonHinicating fenfatkui, was prodtidive of no in- e 

flammation or irritation in the nervous trunk, fo as to laifoee 
(paTms, which too commonly occur from injuries to the nerves 
belonging to voluntavy mufcles. I am therefore led te be** 
lievc, llttt the nerves lupplykig ao organ of foafe, ere not frr 
Ud>le to fuch eftefts as thofe. which bdong to fee other pjlhs 
of fee body. 

The fmali d^roeef milchief which was produced, and fee Ctfc of fasiem 
readmefs wife which fee nervas had their co mm e pieati ait com^ 
pletely cut odT, were to me new nod eneouragod me^ Ma|vs« 

ia 


M 


which when re« 
novcd wu fol¬ 
lowed br violent 
tenorAage. 

I «• « 
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09BEKVAT10>r$ ON TWE STEUCTVEE OF TBE TONGUE. 

in the following cafe of fungous cxcrelcence from the tongue^ 
which bled fo profufely as at limes to endanger the patient's 
life, and never allowed him to arrive at a flate cd* tolerabio 
health, to attempt removing the part by ligature. 

John Weymouth, eight years of age, was admitted into 
St. George’s hofpitaU on the S4ihof December, ISOO, on ac¬ 
count of a fungotis excrefcence on the right fide of the anterior 
part of the tongpe, which extended nearly from the outer 
edge to the middle line at the tip. It appeared, from the ac¬ 
count of his relations, that the origin of this fungus exilled at 
his birth, and had been increafing ever finpe. He had been a 
year and a half under the care of the late Mr. Cruiklbank, 
who had removed the excrefcence by ligature round its bafe; 
but, when the ligature dropped off, a violent haemorrage took 
place, and the excrefcence gradually returned, Attempts 
Were made to dellroy it by cauilic; but haemorrhage always 
followed the feparation of the floughs;>fo that, after ten trials, 
this mode was found ineffeflaal. It was alfo removed by the 
hnife, ten different times, but always returned. 

From this hiflory 1 was led to believe, that the only mod^ 
of removing the difefae was taking out the portion of the 
tongue upon which it grew. This was a cafe in which I felt 
myfelf warranted in making an attempt out of the commori 
line of pradice, to give the patient a chance of recovery; 
nnd, from the preceding cafe, having found that prelTure on 
one part of the tongue produced np bad confequences on the 
other parts, 1 was led to remove tlie excrefcence in the fol¬ 
lowing manner. 

On the 26th of December, I made the boy hold out his 
tongue, and paifed a crooked needle, ^rmed with a douUe li¬ 
gature, direftly through its fubfiance, immediately beyond the 
excrefcence.' The needle was brought out below, leaving 
the ligatures $ one of thefe was tied very tight before the ex¬ 
crefcence, the other equally fo beyond it, fothat e fegmeni of 
the tongue was confined between thefe two ligatures, in which 
th# circulation was completely flopped, lie tongue was 
Ain in its fubflance ; and the boy complained of little pam 
during Ae operation. Thirty drops of kudanem were given 
to him immediately after it, and he ym put to bpd.' He fell 
,^eep, continued to dofe the greater pah of Ae day, and 
|V|u lb tafy Ae next day es to require no particular attention 

a 4 . ♦ . 
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Ite llm fifili ibiy feom (he op^ation^ (be portion 4)f tonga# 
oune away wi^ the iigatures, leading a floughy furihcct^ 
which was thrown off on (he li(h day# and was foccecdcd 
hyalimilar dough; this feparated on the Jjith day. The 
excavation after this gradually filled ap$ and# on theSOlh 
day. it was completely cicatrized. leaving only a Anall fiffura 
on that fide of the tongue. 

(To be concluikd in •our next.) 
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Some Account qf the targe Jierjf Meteor uhich appeared on t/to ; 

Jlrth of luft Mmub (November,) ' 

On Sunday evening at half pad eight, on the fixth of laft ** 

month# I was fuddenly furprized with an illmnination re* ' 

fembling that of a fiafh of lightning, but more permanent. 

71te windows of the room in which I was fitting face the 
fouth# and were not clofed either by the {butters or curtains, 
but only by veoetian blinds; through which fome of the comi- 
pany afferted that they fawa large globe of fire moving to 
the weft ward. My Imck was towards the window, fo that 
I faw only the light which appeared confiderably blue, and 
feemed to lad two# or perhaps three feoonds. The bluenefs 
in all probability was not more than (hat of daylight# which# 
when cootrafted with the light of candleii hiu a lively blue 
iinge. 

A fcientific friend of . mine#-who has favoured me with a 
iketcb from which the annexed drawings were taken# was 
walking up Princes Street Soho, and turned upon the fuddeo 
appearance of light, when he faW the meteor paifing rapidly 
over St Ann'schurch yard# having the appearance of an ob» 
hmg or elliptical folid. with a diort radiating eruption from 
its preceding part, and numerous fparks diverging from its 
hinder part. He comperes it to the burning of a combudible 
gialter in oxigen, and few it faurd into many fparks. which 
h^flantly went out opd left extreme derknefi. )ts4u^>eo 
^med be to the foulhward of a line fuppofed to crols 
74>K3es Street at right atyles, which eftimate would give a 
(^barfeaboat S; W. This g^tleman law the great meteor 
liit'ilbifgdA Alii, wliicfh waa Ihcpiround, fpd be 
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Another friend Jnfbrms n^e* tbgt he faw it from a fUtioB if> Aceoaat^f a 
St. James's Park, near the Quin's Houfe, ri^ng above iji*^®***** 
horizons In the* »(| towards Wenm!Dfter«>abbejr> and that it ' 

paired over St. Japi^'s Parkr and part-of the Green Park, 
where it was loft behind a cloud. He thinks it remained in ' 
dight for a ifHich longer time than^two or three fecotids,> and- ^ • 

that it did not move in a ftraigbt line. The eparfe^ bjr bis' ' 
obfervation would be about W. N. W, . j j t , ^ \ i 

Another perfdn who faw it burft. fpeaks of the pbritbnB 
falling down like the fpOrks of a rocket* ' i - ^ * i t 

That it. palled as moft large fiery meteors feem to do, hi 
the fuperior part of our atmofphere is probable from the 
general fa^. A ipmUemaa on Hampftcad Heath, beheld 
jtbe country fuddenly,: illuminated, and clearly faw Harrow 
Steeple, which is eight miles diftant in a ftrait Ibe, and it was 
alfo (een from Oartfdnl in Kent, until it became obfeured bj 
•a cloud ; but 1 had no further particulars refpcAingjt. 

< Much difficulty muft arife in efliniating either the cdurfe, 
direction, or elevation of meteors of this kind, which appear 
when totally unexpefied, and are gone before the mind caa 
enter into any ooiiffe 'of toaibntng or eftimate* We are folly 
occupied with the impreffive renfation they produce, and hav^ 
fcarcely any other means of obtaining a ponjedure refpefiing 
pofitions and altitude, but by repeating our ubfervations on 
the fpoU On this fubjeA the reader may confult an excellent 
paper by Sir Charles Blagden ia the LXXIV. volume of the 
Philofopbtcal TranfaCtions. 

The lower ftcetch fbews the manner of explofion into fmaller 
pieces^ ' . 
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A ' fifjt Memoir on coloured Shadows By Cif. 

^ ^ J. H. Hassskfkatz. 

Shadow! are ge- AA/*E are accuftomed to confider as black, the ftiadovF 

Opaque body^ which intercepts the light falling 
on a white pafteboardi although in reality, nothing is more 
difficult to obtain than black (hadowsj becaufe it appears, that 
to procure a black fhadow, the light muft abfolutely be a 
pobt, and no fort of reflcded light mud reach the illuninated 
fuHace. 

On a furhice illuminated by a light which has magnitude^ 
the (hadow is always accompanied by a coloured penumbra, 
Whenever the illuminating body is at a greater diftance than 
a metre from the body enlightened, and that which intercepts 
the light, is nearly five decimetres from this body, the pev 
numbra and ihaduvv have didinft colours, which are in a 
great meafure dependent upon the nature of the combuftible 
body which yields the light. 

Since the period when Leonardo da Vinci noticed (he blue 
and fun.7Bti'ia fhadow which is perceived in the morning at fun-rife, and,in 
not different (he evening at fun-fet, this fhadow has been attended to, and 
^Tof Aidw7!have endeavoured to explain its produdion, at 

forming a phenomenon peculiar and diftind from thofe of 
other Aiadows. Ncverthelefs, this (hadow has no particu- 
larity; all the fliadows which are examined are coloured, 
even thofe produced by the noon-lide fun of a clear fumroer's 
day, which are Tommonly called black Jkadows. The co^ 
loured fliadows are produced by two or more diflinQ lights 
or by tile feparated parts pf the fame light which aQ dif* 
ferenlly. 

Variety ofco- Nothing is diverfified than the colours of fhadows; oq 
loured ibaduwi. (hem with attention, we remark among then! al| 

the prifmatic colours: we diAinguifh red, orange, yellow, 
green, blue, violet ihadpws, more or lefs mixed will) 
black. 

The objed of this fir A Memoir, is to make known the 
great variety of coloured fhadows which may bediAinguilhe^ 


The blue fha¬ 
dow It fan-rife 


Tbs fubjeft it 
to be purfued 
beyond this 
Mtaioir. 


f From Journal de L'Ecolo ^^eclv»tque, Tom. IV, 87^. 
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and which we have^obfervedj and alfo the circusndances which^ 
f(ive rife to them. Other memoirs which we purpol'e to pre- 
feot after this, it' the inftitute ftiall think the fubjedt worthy 
of .its attention, will contain the feries of obiurvations we 
have made to afcertain the caufes which produce the coloration 
of fhadows in a great number of cafes. 

We fiiali divide this Memoir into three parts: the iirft will Divttlottof(h|]^ 
have for its obje3 the colour of the (hadows produced the 
reunion of the light of the atmofphere, and that of die fun, 
or of the light of the almofphere and an artificial light, but in 
Uiofe circuoiftances wherein only a tingle fliadow is percep¬ 
tible : the fecond will contain a defcription of the coloured 
lhadows produced by the light of the atmofphere combined 
with reflected lights, and fometimes with the direct light qfc' 
the fun: finally, the third will elucidate the coloured ftiadows 
formed on a body illuminated by two lights, natural and or* 
tificial. 


Part the 

If, near a while furfacc enlightened by the fun and the Obrcrvatjoni af 
llgiitof the atmofphere, a black body is placed which 
cepts the folar rays, there will be feen on the plane a fhadow * 

which varies from a greenifh blue to a violet black, con- 
neding through the blue and the violet. The colour of the 
lliadow depends on the date of the atmofphere, the latitude 
of the place, the meridional and northern declination of the ^ 

fun, and the time el^pfed between its riling and its paflage to 
the meridian, and from the latter to its felting. 

When the (ky is clear, the colour of the lliadow at fun-rife, as produced hj 

at Paris, Varies between blue with a flight tinge of green to change oi fcafjn, 

violet blue. The firfl days of Nivofe, the lliadow isgreenilh- 

blue; the firfl days of Germinal, blue; the firfl days of Mef- 

fidor, indigo with a violet tinge ; the firfl days of Vende- 

miaire, the fliadow becomes again blue to return to a greenifli 

blue the firfl of Nivofe. 

• 

If on a clear day, when the fun is on the equator, the va- as produced by 
nation of the colour of the fliadow, if noticed from the in- 
Ilant of fun-rife to its paflage over the meridian, it will be ob- fua, 
ferved that this colour is blue at fun-rife ; that at each eleva¬ 
tion of the luminary above the horizon, the blue changes; 
that it l^omes indigo, violet; that in the end it blackens, 
and that when the ^un is on tlie meridian, the fliadow is of a 
bhtekilh violet. 
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Ss^mii^a\uir firft of Nivofe to the firfl of 

at diffmnt m- folar- (hadow offers different tints, at the moment when 
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ihil luminary palles the inersdian. The 6 rfi days of Nivofet 
the fliadowjs' violet, a litUe blackiih; it increafes in Uacknefr 
daily to the iirft Meffidor; at this period, the fliadow is videU 
black. 

If the coloured fliadow of the rifing fun is obferved on a 
clear day, at the fame period, and in difierent latitudes, it 
will be feen to vary from violet-blue to green, going from the 
equator to the pole. 

The coloured fliadow obferved at the beginning of Nivofe, 
at fun-rife, from Meilina to Skalhot in Icehnd, is, at Meffina, 
light indigo; at Vienna and at Paris, blue, with a flight green 
linge; at London, Berlin, Copenhagen, Edinburgh, a more^ 
diftind green tinge; at Peterflmrg, a little more green; 
finally at Dronthcim and at Skalholt, a greenifli tint. 

At the fame period, at noon, the fliadow varies, between 
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Meflina and Skalholt, from black flightly tinged with violet to 
violet. 

The comparifon of the colour of the fliadow of the fun, 
with its fituatioD in the different places where it is obferved, 
naturally leads to this firfl conclufion, that it is different in 
the ratio of the intenfity of its light, compared with that of 
the atmofphere, in &€l, the rifing fun, on the firfl of Nivofe, 
having a feeble light in comparifon with that of the atmof- 
phere, the fliadow is a greenifli blue; as it rifes above the 
horizon, the intenfity of its light increafes, and the fliadow 
becomes blue, indigo, violet: finally, when the fun is m the 
meridian, its light has acquired its gratefl intenfity, and the 
fliadow blackens, preferving neverthelefs a violet tinge. 

Comparing in the (kroe manner the colour of the fliadbw 
obferved each day of the year at Paris, as well as that ob¬ 
ferved in each latitude on the fame day, it will be feen, that 
it changes from green to violet-black, according to the inten¬ 
fity of the light acquired by the fun i and when in winter the 
fun, being but little elei^ated above the horizon, appears red, 
from the feeble light which penetrates the light mifts exifting in 
the air, the folar badow iigreen, fometimesa fine graft green. 

. To fatisfy ourfetves whether the colour of the fliadow de¬ 
pended on the relation of the Kght cotnpared to that of the at- 
mofphere, we |flaced theli^t of a lamp near a while furfiue, 
Ulaminated folely by the light of the ntmofphere 5 vfhknfish 
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bmp was five decimetres from the enlightened pbne» the 
fliadow CBufed by .an opaque black body was blue. On bring; 
ing the lamp nearer the colour of the Ibadow changed fuccefo 
fively; from blue it changed to indigo, from indigo to violet* 
and the violet blackened gradually. When the lamp was very 
dofe, the fhadow was of a violet black colour, exa^ly fintilar 
to that produced by the light of the fun on a clear fummer'sday. 

This experiment fucceeds very well on days when the fun is 
bid by clouds, all bodies are then illuminated by the hghi of 
the Iky. 

A fimilar refult may be obtained by the inverfe method, wUh w artlfU 
tliat is to fay, by illuminating the furface with an artificial ******* 

light of conftant intenfity, and fucceffively increafing the in* 
tenfity of the light of the (ky. 

If in a dull morning, before the appearance of twilight, a 
white furbce is illuminated by the light of a lamp placed at 
five decimetres diftant from the enlightened furface, the 
fliadow of' an opaque black body placed at a fmall diftance 
from the furbce, is black very (lightly violaceous. As foon 
as the twilight appears, thp tint changes, the intenfity of the 
violet increafes. As the day brightens, the violet of the fliadow 
effaces the black tint; at length the fliadow becomes violet, 
indigo, and is blue when the light of the day is completely 
developed. 

Repeated experiments with a taper or a candle, have 
given the fame refults. 

It follows, from the obfervations detailed, that every General rcfuli. 
fliadow, formed on a body illuminated, at the fame time, by 
Che light of the atmofphere and the direct light of the fun ; or 
by the light of the iky and an artificial light, fuch as a lamp, 
a taper, a candle, is coloured in all cafes wherein the light 
of the fun, or the artificial light is intercepted by an opaque 
black body; and that the colour of the (hadow varies from 
green to violet black, in the ratio of the intenfity of the liglit 
of the fun, or the artificial light, compared with that of the 
atmofphere. But on wliat depends the colour of the aN 
moTphere ? what caufes that variation of colour in the ratio 
of the comparative intenfity i This is what we (hall examine 
in anotber Memoir. 

f 7b be coHc/uJcd in our ncxt.J 
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SCIENTIFIC NEWS. 

' 

Ob^fvaliant oh St. Joha’t Wort. By Cit. Bwkach.^ 

St « JOHNfs Wort| li]/pcricttm pcrjbratumf is arefinous pbtil/ 
the tops and flowers of which conUiin a juice foluble in watefv 
alcohol, and vinegar. With the former two it gives a blood- 
red colour, with the lad a fine bright crimfon* When com* 
bined with [mineral?] acids or metallic folutionSi it affordsr 
yellow colour, which proves, that it contains two colouring' 
matters, one, the red, more foluble than the other. 

To dye linen, woollen, filk, or cotton yellow, it isfufficieni 
to put them into a bath, the water of which is duly impreg¬ 
nated with the juice of this plant, with a certain quantity of ar 
mordant. The befl mordant for this colour is alum combined 
with a fuitable portion of potafh. The fluff mufl be left in the 
bath fome time; for the durability of the colour, and the (hade 
produced, depend chiefly on the time of continuance in the 
bath, the quantity of the murdauf, and the degree of heai 
employed. Wiien but little mordant is ufed, the tint is a bright 
yellow ; by increafing it the colour is made to incline to green ^ 
and on adding a folution of tin in nitro-muriatic acid, it aflumea 
rofe, cherry, and crimfon hues, all with a fine luflre. Alum 
alone docs not anfwer well, the addition of potafh being effen- 
tial. This decompofes the alum, precipitates its earth, dif- 
rt)Ives a coniiderable portion of it, and this alcaline fall with 
an earthy bafe liecomes Uie true mordant in tire procefs; the 
more becaufc the colouring principle refldes in a fubflance aU 
iBoft purely refinous. 

, The juice of St. John’s wort, united with (he mordant here' 
mentimied gives a fine yellow colour to paper; and as it pro¬ 
duces the fame efiedt on leather, it may be employed with ad¬ 
vantage for dying (heep an.d ntlxer white Ikins. 

The plant contains a conflderable quantity of tannin, as i 
have been convinced by means of the folution of glue, mi 
other experiments made tor this purpofe. 

On dropping a little folution of fulphateofiron into the juice^ 
of St. John'» wort, a blackifli brown precipitate is formed/ 
which has the property of abforbing oxygen, becoming at' 
length infoluble in water, and affuming the charaAers of a cob- 
Crete refin. 


From the Jaira£r/dkC%M9f/*' 
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Haring dlftilled a certain quantity of the plant with water» Atfordi an 
the produd had » powerful and agreeable ftnell, but 1 could 
not difcover the lead trace of edential oil on it. oil. * 

The juice of St. John's wort does not dilFolvd either in ex** The juice doei 
prefled or in eflential oils, but it unites very weft with refins. unite* 

For this purpofe, the juice of the plant mufl be dried; which with rcfim. 
may be done very conveniently by exprefling it into earthen 
plates, and placing thefe in an oven fome time after the bread 
is drawn; itmuft then be powdered,and wHI readily combine 
with turpentine by rubbing them together in a b'rafs mortar 
wormed. This refin, thus faturated with the juice, may be OltofSt. JohB*S 
mixed with oils, either eiTential or expreflfed; and on combining 
it with oil of olives, the oil of St. John's wort of the (bops may 
be formed, which, thus prepared, pofleflres evident virtues. 

If it be incorporated with linfeed oil, and a fmall portion of Mshets line 
oil of turpentine be added, a fine red varnith is produced, ”^ 4 **^*^*^^ 
which may pe advantageooily employed for coaling articles of 
furniture made of w^ood. 


Mi«. RICHARD KNIGHT, who is well known to the 
pbilofophical world for the very complete MagaziqpofChemi* 
cal Apparatus of all kinds he has for feveral years pufl efla*. 
blillied in Fofler-Lane, has favoured me with a letter, in which 
he very fatisfadorily (hews that the infirument in Plaie X. of 
our lafl number, was not invented by Mr. Accuiii, but by 
Mr. W. H. Pepys, about three years ago, and has ever lince 
been an article on fale in tlie catalogue of his warelioufe. The 
title to Mr. Accum's paper was written by myfelf, as almolt 
all the titles are; and 1 was led to call him the inventor from 
the tenor of his paper. Immediately after the publication of 
laft number, and before 1 had received any letter from Mr. 
Knight, Mr. Accum obferved to me, that he is not the inventor, 
and that he firft faw the inflrument deferibed in a German 
(Mtper. At the fame time therefore that I have (he pleafure to 
give Mr. Pepys the undifputed right to a contrivance which, 
in point of utility and convenience, is of confiderable value, 
1 do not fee eny moral error that needs corredion. 
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JCCOUNT OF mw BOOKS. 
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^ \ 

The Edivburgh JVhv Difpmjblovy; cemimmng^ I. Hvt Elmerds 
qf Pharmaceutical Chemi/lry^ II. The J^aieria Mediea; or, 
the Naturat^ PharmaccuHcal and'Medicdl Hifiory qf thediffisr^ 
ent Subfiancei emfloyei in Medicine: III. The Pharmaceutical 
PreparutioniandCompoJUiowt; including completeandaccuraie 
TranJUdiowt qf the 9fvo, Edition qf ike London Pharmacopina, 
publi/hed in 1791 $ DuhUn Pharmacopmiaf pubUfktd in 1794; 
Ond tf the Edition qf the Edinburgh Pharmacopoeia, pu^ 
If/hed in iioSm Jllufiratedand explained in the Language, and 
according to the Principtee of Modern Chemijtry, With many 
new and ufiful Tabletf and Jtoeral Copperplates, explain mg the 
. new Syfiem qf Chemical CharaSers, and rtpiejhnting the mojt 
ufifulPharmaceuticalApparatus, ^^And^ewDuncav ,Jurt, 
Mm D. Fellow of the Royal College of i'iiyficians, and Royal So^ 
eiety qf Edinburgh, and AJfomt ^ of the Litmcean Society qf Loum 
doHn Svo, 720 Pages, and 6 PlaieSi Edinburgh, 1803. 

Dancan*! Edin* The copious title page of this work informs the reader what 

burgh New Dif- |,gg jq expefl in this new edition of a Aock book, the ex- 
pciuicory. * 

cellent foundation of which was laid by Dr. Lewis in 17^3. 
The tranilaiion of the Dublin Pharmacopoeia muA be an ac¬ 
ceptable addition, and the introduflory Epitome of Modern 
* * ChemiAry, a knowledge of which is indifpenfable to thofe 

who would underAand Pharmacy as a fcience, or prafiife it 
with advantage as an art; was loudly called for by ihe many 
improvements made of late years in this branch of Arience, 

It would take up too much room to give the titles of the 
feveral new tables, which are all ufeful: and Dr Iappears 
to have availed himfelf of every thing in the netd ot fuodern 
difeovery, or in the beA foreign Pharmacopoeias^ that wai ::on- 
fiAent with the plan of the work. 


Accum'i lec* 
turn on che< 
miftry. 


Mr. ACCUM, who has reAgned his gratiiUous fenice as 
AfliAant Cfaemica) Operator in the Royal InAitution^ is about 
to enter on a Courfe of Lefiures on PraAic^ Ches^^ry^ and 
its Application to Agriculture, Arts, and Manufa£lures. 'they 
will comprehend diAind Series of Lectures on Popular Che- 
tniAry, Operative ChemiAry, Mineralogical CbemlAry, Agri¬ 
cultural ChemiAry, and Galvanifm. 
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s gaUiCy cannot be obtained pure from 
bark, 34 
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mical cnamination of, io5^Compoli* 
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Adams, 235 
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Alkin, 130 

Air is decompofed by phofphuret of ful- 
phur, 4«-»It8 moifture does not impede 
telefcopic vifion, io~Dry, la unft- 
vourable to ftellar obfervationi, tg 
» -pump, letter from Dr. Prince ft-* 
fpcAiog his, 233—Improvements in, 
236—Is the fimpleft form now ufed, 
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Alloys, experiments on the comparative 
wear of fcveral, S45^-Compound, are 
real chemical combinations, 160 
Ambergris, a produA of Impaired digef- 
tion, i79««Naturalhiftoryof, ib.^Eg- 
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mical properties of, i82<*>AIcokoi la 
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the only ft*i|eAt to be depended ohi 
s84^Exna'inauon of the products ob- 
tiiaed 185—Recipitulicion, 186 

MConftituent parts of| iby 
Apparatus for drying precipitatei and for 
coogelitioDf niz 

— M .1 .. EudiometriC) contrived and ufed 
by Dr* Hope, 210 

■ for meaforlng the aliquot parts 
of an inch, 247 

m ■ — for meafuring the force and re¬ 
gulating the emiflion of fteam, 249 

■ 1.11 . — for raiAng water by atmofphcric 

preiTure, 217 

Aqueous humour of the eye, chemical ex¬ 
amination of, 22 

Arachis bypogxa culuvated for economi¬ 
cal purpofes, 224 

Arfensated hidrogen gas, chemical analyAs 
and properties of^ 200 
Aurora Borealis does not aftedl telcfcopic 
vifion, I) 

B. 

Barks, aftrlngeot, chemical examination 
of, gi^Propcrtles of the rcAdual por- 
tionl of, 36 

Barytes not to be depended on in the ana- 
lyAs of fulphites, 94 
Baomd, 131 

Baunacb^s obfervatlons of St. John's wort, 

286 

Bawens, 253 
Baycn, i8j 
B ergman, 74 

Berll, Saxon, component parti of, 215 
Bertboilct on a method of giving the ap¬ 
pearance of cotton to hemp or Aar, 
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Bertholon, s8S 
Bertrandi, 22 
Betancourt, 260, 267 

34 


Blot, 135 

BiAnuth, difference between hot and cold 
ftiutions of, 63 

Black, Dr. his theory of heat, 25—’His 
poruble furnace, 273 
Blagden, Sir Charles, 281 
Body and mind, philofophical opinions re- 
fpedting, 161 

Bones, foAsI, found in America, 247 
Bonnet, 173 

Boftocic, Dr. on the cfflorefcences found 
on walls, 109 
Bournun, Count de, 187 
Brandy, method of giving its flavour to 
malt fpirits, 140 
Briffon, 158 
Buckholu, 63 
Bucknall, X14 
BuflTon, 216 

Buildings, their vicinity impedes telefco- 
pic vifion, 14 

C. 

Calamines, opinions of authors refpeAing, 
74—Analyfls of that of Bleyberg, ib. 
^External chiraflcrs, ib.—Component 
parts of, 76.—Analyfls of the Somer- 
fctfliire, ib.—External charaQeii, 77. 
Component parts of, ib.—AnalyAs of 
the DerbyOiire, lb.—External charac¬ 
ters of, ib.—Component parti of, 78. 
—AnalyAs of the elcdlric, of Regba- 
nla, ib.—Component parts of, 79— 
General obfervatlons, 80—Chemical 
theory of the compofition of, 82—Has 
not been yet difeovered as an uncom- 
bioed calx of xinc, 85 
Calorimeter, its ufe as an inftrument de- 
fedlive, 29 
Camelford, Lord, 2 

Candles, on the light emitted by different 
Axes of, 90—Rules for computing the 
proportion of, 91 
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Cirbonate of magneffa, nativei examina^ 
tion ofy 24>^DifFeitnce between it 
and the artificiali 241 
—— of found efflorefeent on 
walls, III—Method of obtaining purCi 
»93 

Cardan's padlock, 45 
Carliilc, Mr. on a method of clofing 
wide-mouthed venfels, 68 
Caft iron, cftc^ts produced on It by long 
immerfion in the fca, 70 
Catarad of the eye, conjedlures relative 
to the caufe of, 25 

Catechu, the moft powerful of all the tan* 
ning materials, 40—Comparative value 
of, 41 

Cement for extreme branch grafting, 
laS 

Charcoal cannot be abfolutcly feparated 
from phofphorus, 333 
Chenevix, on the chemical nature of the 
huraouis of the eye, 21, 93, 203 
Chimniei, defcriptlon of a machine for 
clcanfing, 255 
Chrouct, 22 

Cinchona, on the febrifuge principle of, 
136—ObfervatioRs on the varietiei 
found in the fliops, 137—Comparlfon 
between its medicinal virtues and thofe 
of gelatine, 158—Does not contain ge» 
Ijtlnc, 225—Experiments and obferva* 
tions on, 226—Contaiiii a new prin¬ 
ciple analogous to gelatine, 228 
Cinchonin, the new principle of cinchona, 
experiments to prove the exlftence of, 
226—Cnmparifon of its properties with 
thofe of gelatine, 218 
Cla)s, Cit. 252 

Clouds, f fi'e £ls produced by them on te- 
Icfcopic vifion, 15 

Coin, obfervations on its loft of weight by 
wear, 14y-^-Difadvantage of foftneis in, 
148—L'>fcs but little in ordinary circu¬ 
lation, 150-—Companfon of the value 
of did'erent alloys for, ig^^Erroncout 


opinion refpc6tiii| that of the prefent 
reign, x6x 

Cold, the focal length of minors li alter* 
cd by, i^«*£xpcrimeDtil proofb of this 
tfFt&t 18 

Colours obtained from St« Joha*a wort, 
286 

Congelation, apparatusIbr pcomotkig, fti| 
Conte, 142 
Corner, 72 
Crawford, Dr. 26 

Crocodile, effefls produced on atmo^hosi 
ric air by the refpiradon of, 246 
CrofthWaite, xi8 

Cryftalline humour of the eye, chemical 
examinadon of, 23—Ji very fufcjeft to 
diforders, 25 

Curaudaa on the imperfcdbioQS of evapo* 
rating furnaces, with o*ncw method of 
conftrufling, 114 
CuthberdoD, 245 

D« 

Dalton, Mr. on a miftake in Kirwan's 
ciTay on vapour, is 8—On mixed gafet | 
on the force of Ream j on evaporation, 
and on the expanfioa of gales by heat, 

>57 

Davy, ProfelTor, ont he conftituent parte 
of aftrlngent vegetables, and their ope* 
radon in tanning, 31 
De Dominii, 56 

Delufions, audible, cccafioned by debility 
of the organs of bearing, 231 
Derangements of the animal fyftcm, dif* 
^uifitions on, 229 
Defcartes, 56 
Divacus, 73 

Donkin's table of the radii of wheels, 16 
Dree, Marquis dc^ 1B8 
Dry-rot, method of feceiiti| dttbtn in* 
jured by, 120 
Debrce, 130 
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THnutif Dr«. oa ciAchont^ 2i5~On 
.fuffl-kino, 234 

E. 

£trtlM|oikef» thtir eflfefts in South Ame¬ 
rica, 

Edelcrantz, Sir A. K. his method of rai- 
£ag water for the purpofes of refrigera¬ 
tion, 41 

Edwards, Air. an cnoneout aflertion of 
his raiding the eye-ftop of refleltiiig 
telefcopes, 241 

Eflorefocncei on walls, experiments and 
oMervations on, 109—Enquiries into 
the origin of, 111 

EkArkity of the oppofice poles of the 
gniaanif pile, experiments on its nature 
ttdeflfrAs, 222 

Englcfield, Sir H. C. his accoupt of two 
halos with parhelia, 54 

Eudiomctric apparatus conEruAed and 
iifed by Dr. Hope, 6x 

■ properties of phofphuret of 

fttlphur, 4 

Sv^wraring furnaces, on the conftruAlon 
of, 114 

EwiporatioA of liquids, experimental ciTays 
»S 7 

Excieamta of mammtfcrous animals, are 
analotous to aobeigris and xnuik, 
xto 

a 

ExtraAive matter of Tegetables, is moE 
abundant in the middle bark, 35*—ii 
abforbed during the proccE of tanning, - 
59-m>1s probebly the esufe of foftDcfs in 
Erins, 4 ^-Mutttal aAion with tan¬ 
nin, ib« 

Extreme branch graAing, a method of re* 
ftoring deesyod creei, 124—General 
preparation and aanagemant, xnd*** 
TeErmoniak of ks foceeE, t%% 

Eye, its funAioni are fulQcA to the hws 
of optics, 2x-^The chmM biEory of 


^ its humours limited, 22—EaperimeaCa 
on the humours of, in diEerent ani¬ 
mals, ib« 

Eye-Eop of rcfleAing tclefcopes, cor- 
rcAion of an error refpeAing the, 
*47 

F. 

Fairman, Mr. on the reEoration of de¬ 
cayed trees by a new method of graft- 
ingf 1 24 

Fafcolomc^, a new fpeciei of quadrupeds, 
delcription of, 141 

Febrifuge principle of cinchona, memoir 
on, 136 

Feeding of leather philofophically accottiit- 
ed for, 40 

Fomentation, enquiries Into the nature 
and caufei of, 221 

Fichte, X75 

Flax, method of giving the appearance of 
cotton to, Z52 

Fluidity may cunfiE in the change of the 
capacity of bodies for caloric, at 

Fogs do not impede telefcopic vifioii, 
10 

FoEil bones, large 'ones found in both 
Americas, 247 

Fourcroy, 22, 24, 94, x86»A miEake 
of his rcAiEed, 133 

FroE, its cEeAs on telefcopic vlfion, 
12 

Fruit-trees, new method of reEoriog de¬ 
cayed, 124 

Fuel, waEe of its confumption in fur¬ 
naces, ^«4 

Fundee, 63 

Furnaces, evaporating, on the conEruc- 
tion of, iX4r—Gaufe of the defeAive 
aAion of, 1x5—General cenurks, X17 
—Defeription of a new, lb. 

—- , portable, impiovemeat in Dr. 

fiUck’i, 273 
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Gu-Liiflkc> >53* 

Gftlvanlc pbtnonieiu, additional eapari- 
ments on, aai 

Oardo» % 

Gafiiy cannot be leduced to a ftate of 
li^uiditjTy 259—Differ from iUam or 
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»Have no chemical affinity with va¬ 
pour, *73 

—> arfenialed hidrogen, dlfcovered hy 
Scheele, loo^Propertka of, ib«—New 
Inveiigations, aoi-*Metheda of ob¬ 
taining, ib.-« 4 ’hyfical properties of, 
20a—Adion with gafei, Ib.^Theory 
of its decompolition by Oxigeiuted mu¬ 
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its prefence, aog, 208 ~ Compofitlon 
of, 206— Habitudes to acids, ib.-«*Cu- 
rious phenomenon, 207—Habitudes to 
metallic folutions, 2o8-*>To vuious 
other bodies, 209 

■ ■' , mined, experimental effaya on the 

conftitutlon of, 257^Do not repel each 
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by heat, ib« 

■ , fulphurous acid, ablorption of by 
water, 93 

Gelatine, propofed as a fubftitute for cin¬ 
chona, 138-^omparifon of the medi¬ 
cinal virtues of the two fubffiuices, ib« 
•—la not the febrifuge principle, 221 
Compariibn with cinchonin, 229 

Geoffroy, 141, 

Gefner, 72 

Glauber, 216 

Ooetiing, 214 
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wear of various alloys of, 145—’Stamp¬ 
ing tncicaics the loCi, 146—Fine lofee 
more than alloys, 147—GoneJufona, 
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tk, 149—Further experiments, tg*-* 
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coin when alloytd, 13 j CumpwWki 
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cjfic gravif) of, alloyed udtb dlfentf 
metals, S57 

Grafting, extreme branch, propoMiiW 
remedy for decayed trees, 124 

Gram, 71 

Oraoet, 13! 

Gregor, 1x3 

Oreville, the Ri^ Hon. Charles, WA 
meteoric Aones and native iron, tSy 

Ground-nut of the Weft Indies^ cuUU 
vated for ita oil, 224 

Gruber, 47 

Gum-kino, an emnaoue appdlaXlaoa 
232 

Gunpowder, utlgulty of the Uvtolion e 4 
7« 

Guyton*! pynmeiar of pktina, Spp—Ss* 
amination of 2 native carbonatt ofwg* 
aefia, 240 
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Halos, account of two rcmukablt onee 
with parhelia, 54—Thcory of, 5ft 

Hanway, 255 

Hifteafrata*! ftrft memoir on colouioA 
fhadows, 282 

Hatchett's, Mr. experimenci and obfersn- 
tioni on gold and its diffeicot dUoya, 
> 4 S 

Hauy, 74 

Hasinefs, efteffii produced by it on lalt* 
fcopic vifion, yg 

Heat, the focal length of mixrors aimed 
by, i6—£xperimenttl praofa of tkio 
tiled, x8—Theofks, of, 
thennomctrical degreci of, are to be 
taken eceording to the capacity of the 
body, 27—AppSfd daring a change ef 
capadty docs not eltcr the t em p cfa tust, 
ibrf«i>The ci perinae n i i ce efaMtain the 
neutcl aeae esmeeeo, 2 8 ■ Met hod of 
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afcertaming the capacity of bodies for, 
l9^Speci6c, is proportional to capa¬ 
city for, 30—Theory of ?ts a£lion on 
fulplilcc of potaih, 96—Extraordinary 
' Infenfibility to, 139 
Hebden, a55 

Heliotroplum, Egyptian, phyfical proper¬ 
ties of, ^5—Analyfifi of, 66«^onipo- 
nent parts of, 6S 

Hemp, method of giving the appearance 
of cotton to, 253 

Herfchell, Dr. on the tranfit of Mercury 
over the Sun's diik, and on the defec¬ 
tive a6lion of mirrors, 8 
Hidrogen, poflibility of its combination 
with metallic fubftances, 204 
Hoar-froft does not impede cclefcopic vi- 
fion, X3 

Home's, Mr. obfervacions on the ftruc* 

* ture of the tongue, 276 
Hope's, Dr* eudiometric apparatui', 61, 
210 

Horixon, its vifibte dip is influenced by 
the flate of the atmofphere, 51—-Caufe 
of the errors in nautical obfervations on 
the, 5t-*Remcdy, ib.—Method of 
correcting the errors of the glaffes, 53 
Hornblower, Mr. on mcafuring parts of 
an inch, 247—00 the tye-ftop of te- 
fle£ting telefcopcs, ib. 

Howard, Mr. 187—Apparatus for raiflng 
water by atmofpheric preflurr, 216 
Huddart, 57 
Hufeland, 164 

Humours of the eye, experiments on the 
chemical nature of, 22 
Hutton, 260 
Huygens, 56 
Hydrate of sine, 81 
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Ice, phenomena of tta ahforption of heat 
during liquofadion, a 6 


Imagination, the difeafei of, require in- 
veAlgation, 163 

Infenfibility to heat and chemical agents 
faid to be poflefled by a Spaniard, 
>39 

Iron, prefervation of, from ruA, 142 
—, caft, cfFcdts of long immerflon in 
the fea on, 70 

■ ■■ , native, its origin analogous with 
that of meteoric ftones, 18S 
Irvine, Dr. his method uf arcerulning the 
capacities of bodies far caloric, 
tended publication of his works, 31 

-, Mr* his letter in vindication of 

his father's theory of heat, 25 
Jars, on the method of clofing wtde- 
mouthed, 69 

Jehangirc, emperor, his narrative of a 
metallic Aone that fell in India, 189 
Juch, 132 

K. 

$ 

Kant's tranfcendental idealifm, foundatiou 

of. *77 

Kino, is nor a gum, 232—Natural hif- 
tory of, ib.—Medicinal ufes «>f, ib.«** 
Chemical examination of, ib.—Is a 
fpecies of tannin, 234—Reference to 
Dr. Duncan's account of, ib. 
Kiikpatrick, Col. 788 
Kirwan, Mr. 26—A mlAake in his efT^y 
on vapuur redtiiied, xi8 
Klaproth's analyAs of natrollte, 191 
Krueger, 173 
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Lac fuiphuris, compoAtion of, 102 
La Grange's analyAs of ambergris, !*’'» 
Lampadhr., 62 

Language of the South Americana, r -pj- 
oufnefs of, 246 

La 
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La Plac«*i memoir on the tUesj a39 # 

LAVoifiert 29f 93 

LawSf general^ their eftabliihmcnt of high 
value to (ciciAcy 2 $7 
Lead, acetite of, remarki on, 213—Two 
fpeciei of, ib» 

Le Cat, 21 

Light, on the quantity of, emitted by 
candlei of dllfeient fiacs, 90—Kulei 
for computing, 91 

Lighii, northern, do not fisem to Impede 
telefcoplc vihon, 13 
Lime, probably hurtful In tanning, 41 
Litharge is toUble in acetous acid, 130 
l4emet on the employment of aeroilatic 
machines, 194 
Ludlam, 53 

Lute fur chemical operations, preparation 

of, 140 

M. 

Machine for cleanfing chimnlei, 255 
Magnefia, examination of a native carbo¬ 
nate of, 240—^Difference between it 
and artificial, 241 

Magnifiers, high, are not calculated for 
fjlar obfervatjons, S-v^Cannot be ufed 
while the temperature of the mirror is 
fufceptlbte of alteration, 20 
Malt fpiriti, method of giving the fiavour 
of brandy to, 140 

Manuferipts, Indian, of the fifteenth can- 
tury, 245 
MargraflT, 1 
Maton, 37 

Mechanifm for equalising tl\e motion of a 
fleam engine, 21S 
Mendetjohn, 173 

Mcoftrus, thofe made ufe of in tanning 
probably injurious, 41 
McracGuUlot, 33 

Mercury, obfervationt on its tranfit over 
the Sun's diik, S—Has no appsRnt at- 
Aofphere, 9—li trul^ fphcrical, ib« 



Metals are combuflifale In tioB.rt^f«|^ 
gafes, by galvanltm, 62-*May be com¬ 
bined with hidrogen, 204 
Meteor, account of an extraordinary qaa 
feen in France, 135—Account of the 
fiery one of November laft, 279 
Meteoric ftones, fill of, 135—Experi¬ 
ments and obfervations on, 1S7 
Mind and body, philofophical opinions re* 
fpe^ing, i6x 

Mirrors, on the caufes which prevent t^clr 
ihewing objeffs diftindly, xo-*-Their 
fucal length affeffed by changes of tem- 
persture, 16-—Experiments to afcertAln 
this faft, 18—The figure of the re- 
ficdling furface is injured during this 
change, 10—A remedy fuggcfted, 
21 

Moifiure of the air does not Impede tele- 
fcopic vifion, 10 
Molar, 253 

Monge's theory of borlzonul refafUoo 
objected to, 47, 51 

Mont Perdu, journey to the fummlt of, 

a SO 

Moritz, 173 
Mofer, ib. 

Mountains of South Amriica, cutlou^ 
particulars rcfpcdling, 242 
Muriate of potalh, produfliun of, 99 
Muffin Pufehkin, 132 
MyrobaUns, chemical examination of, 
37 

N. 

Nairne, 235 
Native iron, 188 

Natrolice, natural hiftory of, 191-^ky- 
fical properties of* lb*—-Analyfis of, 
ib.*—Component parts of, 193—Thu 
name derived fram the foda it coatthtt, 

194 

Newton, $6 

KkNai 
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MmU w At fpcAiti pitlutti Vr 
«llb| itfivM^Dii^aUliKoiit oo hii Meouat, 

M 9 

Wtfalt of filveri ■ pood tefk for aHem- 

otodlMorn* t0l 


O. 

advaat og eout metiied of coaftruft- 

hfa ttO 

Oaalar i^rtj aaturc and caafea of, 

»»9 

Ail* horn the mchia hypogm, or ground 

flat, t»4 

•iMMi of rofai, crijbltitadoa of> 134 
Ortbardi, obfavationa on the ufelcfi treea 
ia, 104 
Orfttd, %%t 

Clide of fttiphur, in^uirlet Into At na» 
ture of, joo 

of titanium, redu^onof, 6a 
white, of phofphorufl, properties of, 

*33 


PV 

Padlock of fecurity, 43—Method of ap- 
as a defence to the key-hole of a 

door, 44 

Paranwi of 6ouA America arc piercing 
cold, aad deftiiute of vegcutioa, a4a 
Parhelia, Aeory of, 56 
PayfTe on Ae preparation of a lute for 
chemkal operations, 140 
Pearl-aih, probably hurtful in tanning, 

4 * 

PeUetier, 1, 79, 130 
Papya, Mr. Ae Inventor of Ae i^aratua 
iba drying prccipitatet, aSy 
Fhaatottia produced by difeafe, x6x 
JPha^^art of fbda, new meAod af pic- 
pmlag, 43 

Plw^phorlg acid, cryftalliaatiott of, 131 


Phofphorui, expninhnti and obftmtSofli 
on ita combination uriA Alphur, s— 
Danger of expofing Ae compound to 
heat, a—Pbenomana produced by the 
diftillation of Ac mixture, g^Cannot 
be obtained pure, igy^-ConTertioa in¬ 
to white oxide, ib* 

■ > ■ ■ ■!, liquid, produced by dtflblf- 
ing phofphuret of fnlphur in dl, 
l*uminous properties of, 6 
Pha^huret of fulphur decompofea w a t er 
and atmofpheric air, 4—^ay be em¬ 
ployed as an eudiometer, ib.«- 4 >eoom- 
pofea nitric acid, 5—Is Ibbible In fat 
dis, ib*-—In eAer and Tolatile oils, and 
fparingty in alcAol, 6—Accentioa by 
oxigenised muriatic acid gu, lb.—When 
inflamed it burns in nitrous gas and ni¬ 
trous oxide, 7—Combuflion in a Ya- 
cuum, ib.—No change of temperature 
produced by its formation, ib.-^Mote 
poiibnoaa Aan phofphorus, ib. 

Pine], 140 
Poole, 37 

Preponderance, apparatus for llluftrating 
the dodtrine of, 59 

Prince, Dr. letter from, lefpedtlng his 
air*pump, 13 5 

ProduAs of chemical analyiis, apparatus 
for drying, an 
Prouft, 36, X3ft, aof 
Prufllc acid, method of obtaining it pure, 

*34 

Pfycological remarks on Ae fpedres pro¬ 
duced by difeafe, i6i 
Purification of phofphorus, impoflsbility 
of, 13» 

Purkis, 41 

Pyrometer of platina, 89 


Quadrant, refleAlng, improvement on, 
119 

Qgadntpfds, new, 14K 


Eamofid’a 
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RaoMfid*! journey to the fummlt of Mont 
Peidu» 150 * 

^efradtiont hontontali obfcrv’atlons on 
the quantity of« 46—11 not the fame as 
rcfledlion, 48—Attributed to variations 
in the temyeraturey 49—Table of ob- 
(ervationii 51 

Regnier'a padlock of fecurity, 43—Re¬ 
marks and annotations on, 45 
Refln from ambergris^ properties of^ 186 
Rcveric> a ftate favourable to the pro- 
dudlion of fpeflrcst C19—ilnAanceSt 
030 

Richter» 135 

Ritter's experiments on gaWanic phcno* 

menti z%i 
Roit Col. ayo 
Roth", 73 
Rutter, 109 

6 . 

Sabres made of native iron, 190 
Schaub, 134 

Scherle dilcovered arfenlqfed hidrogen gas, 
zoo 

Sciences, antiquity of, in South America, 
Z46 

Screw, meafuring, 147 
Scguin on the febrifuge principle of cin¬ 
chona, 136—Abftraft of his enquiries 
coocemiDg fermenution, 221 
Sextant, iti nie in aeroftatie obfervations 
liable to error, 196—Additional appa¬ 
ratus to remedy the defeft, zpy^^uc- 
cefifut refults, 

Shadows, coloured, memoir on, 282^ 
Phenomena of, ib—^Obfervations on 
' their nature u produced by varioua 
caufes, a83<»Ceneral icfult, 2S5 
Imithibn'a, Mr. analyfii of fome cala- 
dUACf, 74 
• VoL. VI. 


Soda, carboiMte oTl found cfllorefceSt ta 
walls, zii—Method of obtaining pure, 
>93 

South Anferica, carious particulers re- 
fpeding, 24A 

Spaniard, faid to be infenGble to the ac¬ 
tion of heat or powerful acids, 139 

Specific gravity of gold fingulaily affeClod 
by alloy, 157-i^Various circumftances 
which affedt, x5W-Caufei of the va« 
nation enumerated, 159—Table of', 
160 

Spedtres, memoir on thofe produced by 
difeafe, ifii-^Attenipt to explain them ' 
by natural caufes, 229 

Speculum of a refleding telefcope b af« 
fedted by change of temperature, k6 

Spinoza, 172 

Square, reticulated, method cf contrac¬ 
ting, 247 

Stars, caufes which afiedt their apparent 
magnitude, 14, 15 

Steam, its force the fame from all liqnida 
under the fame conditions, 258, 267, 
271-^U capable of becoming liquid, 239 
—Its mechanical a^ion oifierent front 
tbacofgafcs, ib.—Method of mCiifuring 
the force of, afio—Examination ot the 
progreflion of its force, 262—Table of 
its force at every degree of temperature, 
264—General law of its expanfion in 
air, 271—^Has no chemical affinity with 
gales, 273 

■ engine, method of equallaing th« 
motion of, 218 

. valve, ftlf adling and regoUtmg , 
249 

Steinacher,onphaniuceuclca) prepavatloni, 
130 

Scones, meteoric, 135—Tbcb exlftence 
fully eftabliflied, idT^Hiflory of thren 
new fpeeimens, i8t 

St. Amend, t88 

St. Johnb wusr, chcttiical fxaminatSannf^ 
286 

iviphur 


t 
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Ibiiuid dSwtfeuit on 
te^ 

>" ■ ■ ■ ■ of potaihr coaipofitaoa of» xoo 
' ■ «f lada» fttfmi from gypfain> 
ound efliorefcent oa aralb in two 

dbtMf 1 X 0 

. of tinc^ eomfoacnt parti oip So 

So^bltety analyfii of, 94-—Esperimenti 
on Uic aftion of icidi wltb» 9S 
w i j .1. of leAd| component parti of* 


94 

■ of pota(h| component parti of* 95 
' Chmuei Dtodacad on* by heat* ib« 
•blplMr, cxpetimenti and obfervatkmi on 
Iti combination with pho^orvi* x-^ 
Danger of eapoing the compound to 
Itfat* I'^^^benomefia of the diftlUation 
of* 3«*May be combined with three 
dofet of oxigen* 92—^External charac- 
ten of* xoi^Oxigenadon by compound 
i^enti* X03 

Sulphuretted muriatic acid* produdfcion of* 
X04^'-Fgopertk« of* lb.-^hefflical ex* 
’ amliHttion of* 105 —Compofition of* 
X07—- Remarks on* 108 
Mphurie acid* component parti of* 93— 
Seems to be formed whenever fulphur 
Is acidided or foblimed* 97* 98 
Sulphuroui acid* properties of* 93*^on* 
«'4^1 falphuric acid* 94—Analyfii of* 
probably a oon^und of folphu> 
* ffc acid ^'fttlphurf 97 
Suteadi* examination of* 36 

Sdpcp*<hlphaCe of pouih* ptoduftion of* 
99—Component parts oi^ lox 
dwCianborg^s vlfioai phliofophically ac¬ 
counted for* xya 
Shsadfliitr* ayy> 

..Syphon* improvement in* ai8 
*%|piem* animal* ^guidtions oa Ae dc* 


bark* 35 --RelatitAt quantities in dilfo* 
rent barks* ib«^Vtriotts fubftmeaia 
which jtwtiftsa 37 -^tt Ijwcitie agen^ 
always the fome* and 

habitndMO^ ib*--Mntttal afttonwMi 
txcimdUvc matter* 40 
Tamting of Seine* expenmenti on* 33 -^ 
l^ffercnce between the Sow and quick 
proceSes* 33 * 40 -—Extradtive natser ia 
abforbed during the operation* 
perfodkion not to be judged of by tiic 
increafo of weight* 4 &^Ve|Ctablei 
which are of mod Talneln* ib. 

Teas* chemical cxamlisttion of* 37 
Tcfeicopes* reSedting* caufci of the dlf« 
appointments in the ufe of* 10 
Temperature of bodies* muft be efthnatrd 
according to theircapacities*forcalor!e *27 
Tennharc, 172 

Thenard* 93 —Remarks on the acetite of 
lead* 223 

Thompfon* Dr. on the compounda of ful¬ 
phur and oxigen, 92 

Thought* fpeculations on iti nature delu- 
Sve* X 62 

Tides* memoir on the* 239 
Timbers of houfes* method of Ibcurlng 
decayed* laoi 

Titanium* reduAion of its oxide* 62 —« 
Properties of* 63 

Tongue* obfervationt on the ftruAure of* 
276 —Cafes in which a portion was fo- 
ptrated without afltAing the nervoue 

fyAem* 277 

Trees* decayed* method of rateing* 7 x 4 
•—TcAimonials of its fucoefo* lat 
Tremler* 71 

TiomfoodT* 62 —Chemical analyfis of as* 
feniited hidrogen gm* 200 
Tungften* is not acidiSaUe* 13 4 -I fc** 
shod «f obtaining* 13 $ 


Twin* metiusd of oMSgioS 33 

''^'w^SirtiwSahaBdbal hi tie interior white 



Unguentum autricom* on thiceaMMof 
of* 130 
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V. * 

Van Mtrum» 7 

Vapour, ftate of, it the atmofphete, 118 
—Eiperlmenu on that produced from 
ether, 066‘^From fpirit of wine, 169 
*^From liquid ammonia $ from muriate 
of lime} and from mercury and (ulphu- 
ric acid, xyo-^Sec ulfo Suam 

Varnifli, a fine red, 187 

Vauquelio, 94, xoi—£xperlmenci on 
fum kino, a 3% 

Vavafieur, Lc, 70 

Vegecablei, afiringent, experiments on, 
3X-»Properties which render them va¬ 
luable in tanning, 40 

Venturi, 59 

Vefiefs, method of ftopping wide-mouthed, 
68, 216 

Vifion, telcfcupic, caufei which afieA it, 
10—Can only be difiindl in moifi air 
and uniform temperatures, 16 

Vitreous humour of the eye, chemical 
examination of, 23 

Volcanos, curious particulars refpefting 
thofe of South America, 242 

Von Hombolt, on the natural hifiory of 
South America, and tbp {juiguage and 
fcience of the natives, X4X 

W. 

Walker, Mr* on the propotdon of light 
from candles of different dimenfions, 
90—Improvement in his refledliag 
quadrant, 219 

Walls, experiments and oblervationi on 
the eflbiefcences on, i09^£nquirict 
into the origin of, xix 


Water, decompofition of, by fho^ntcb, 
of folphur, 4—Its Ipecific caMo b 
greater than ^at of be, >6 Mothoj 
of nifing, for the purpofe of nfirigm* 
tion, 41—-Velocity with which It ilosn 
through a vertical pipe, 60 ■ - AMbth a 
one eleventh of its weight of fulphuiwia 
acid gii, 93 

Weather, its effeAi on telcCcopic vUion, 

Wheels, table of the radii of, atapltah 
of two inches, 86—Rules for comput¬ 
ing at any other pitch, 88 

White-lead, preparation of, tA4 

Wiegleb on the antiquity of the uveation 
of gunpowder, 71 

Wind ancreafet the apparent diameter of 
the fiau, 14 

Woart's method of fccuring timbers in¬ 
jured by the dry rot, ixo 

WolIaftoA on horixoncal refrafllon, 46 

Woltman, 47 

Woolf, Mr. on equalizing the motion of 
a ftcam engine, 218—Self aCting and 
regulating fteam valve, 249 

Y. 

Young, Dr. hia theory of halos and par¬ 
helia, g6«-*Dcfcription of bb apparatus 
for illuftrating the doftrlne of prepon¬ 
derance, 59—Hia experiment M the 
velocity of water fiowing throngb e ver¬ 
tical pipe, ib. 

Z. 

Zero, natural, inaccuracy of thtm^pedw 
ments to deterinio% gf 


BNP or TUB aixrn votPMi, 
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